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Topological materials (TMs) showcase intriguing physical properties defying expectations based
on conventional materials, and hold promise for the development of devices with new functionalities.
While several theoretically proposed TMs have been experimentally confirmed, extensive experimen-
tal exploration of topological properties as well as applications in realistic devices have been held
back due to the lack of excellent TMs in which interference from trivial Fermi surface states are
minimized. We tackle this problem in the present work by applying our recently developed method
of symmetry indicators to all non-magnetic compounds in the 230 space groups. An exhaustive
database search reveals thousands of TM candidates. Of these, we highlight the excellent TMs, the
258 topological insulators and 165 topological crystalline insulators which have either noticeable
full band gap or a considerable direct gap together with small trivial Fermi pockets. We also give
a list of 489 topological semimetals with the band crossing points located near the Fermi level.
All predictions obtained through standard generalized gradient approximation (GGA) calculations
were cross-checked with the modified Becke-Johnson (MBJ) potential calculations, appropriate for
narrow gap materials. With the electronic and optical behavior around the Fermi level dominated
by the topologically non-trivial bands, these newly found TMs candidates open wide possibilities
for realizing the promise of TMs in next-generation electronic devices.
I. INTRODUCTION
Since the discovery of two-dimensional (2D) and three-
dimensional (3D) topological insulators (TIs), band
topology in condensed-matter materials have attracted
broad interest [1, 2]. Soon after that, the important
role of symmetries in topological materials (TMs) had
been recognized, and various novel topological crystallize
phases (TCPs) had been proposed [3–5]: mirror Chern
insulator [6], hourglass fermions [7], higher-order topolog-
ical insulators [8–13], wallpaper fermions and the non-
symmorphic Dirac insulator [14], etc. In addition to
the various forms of topological (crystalline) insulators,
topological semimetals (TSMs) [15] with distinct quasi-
particle properties, such as Dirac [16–18], Weyl [19–21],
nodal-line [22], nodal-chain [23], and those from three-
fold (or higher) band degeneracies [24], etc, had also at-
tracted a lot of attention. Exploring their novel proper-
ties and their connections to fundamental physics is one
of the central research topics of contemporary condensed-
matter physics and materials science.
TMs could be characterized by their robust, uncon-
ventional properties [1, 2, 15]: like the presence of sur-
face/edge states, absence of backscattering, topologi-
cal Fermi arc surface states, highly anisotropic neg-
ative longitudinal magnetoresistance from the chiral
anomaly, nontrivial quantum oscillations, nonlocal trans-
port bebaviors, photoinduced anomalous Hall effects,
non-Abelian statistics due to the spin momentum locked
and the associated superconductivity, and many other
novel quantum behavior. Leveraging these properties,
TMs could enable low-power and high-speed devices for
applications in advanced spintronic, magnetoelectric, and
optoelectronic industry. However, despite intense re-
search efforts, excellent TM candidates for realistic tech-
nological application remain difficult to come by.
As one of the best known TIs, Bi2Se3 family has bulk
band gaps of typically a few 100 meV [25, 26]. Unfortu-
nately, native defects tend to always dope their chemical
potential into the bulk conduction or valence band [27],
which leads to metallic states that mask the topological
response of the otherwise insulating bulk. Only though
recent heroic efforts tailored at modifying the chemistry
have better insulating properties been achieved [28]. Ex-
isting TCP materials [5] also suffer from similar prob-
lems. For instance, the mirror-Chern insulator SnTe [6]
is always heavily p-type and shows unwanted bulk con-
ductivity [29].
As for Weyl semimetals like TaAs, the Weyl points are
usually located slightly away from the Fermi level and the
node separation in momentum space is typically small
[20, 21], this leads to the coexistence of trivial Fermi
pockets and small Fermi arcs. On the other hand, the
Dirac nodes in Na3Bi[17] and Cd3As2[18] are indeed ex-
actly located at Fermi level. However, the former is not
air-stable and the latter is toxic, which limits their poten-
tial for extensive experimental studies and technological
applications.
Very recently, by integrating recent advances in the
theory of TCPs [30–32], in particular the theory of
symmetry-based indicators (SIs) developed in Ref. [30,
32], into ab initio calculations [33, 34], we have devel-
oped a theoretical method for systematically discover-
ing TMs [33]. Our algorithm efficiently categorizes any
given material into one of the three cases [33]: Case 1:
possibly an atomic insulator; Case 2: definitely topo-
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2logically nontrivial; Case 3: definitely owing symmetry
protected band crossings. We predicted a large number
of TCPs based on this method in Refs. [33, 34], and some
of our predictions had already been experimentally con-
firmed [35, 36]. In this work, we perform study on all the
suitable non-magnetic materials presented in structural
databases [37].
II. MATERIALS SEARCH
We employ the paradigm of materials search detailed
in Ref. 33, which can be summarized into three steps
for any space group. First, we compute a basis for the
space of symmetry representations through an inspec-
tion of the atomic insulators (please refer to the supple-
mentary materials (SM)[46] for a tabulation of the ba-
sis found). Second, based on ab initio calculations we
compute the irreducible representations for the electronic
bands at the high-symmetry momenta for all the non-
magnetic stoichiometric materials listed on the Inorganic
Crystal Structure Database (ICSD) [37]. Third, we ap-
ply the theory of symmetry indicators [30] to expose the
TM candidates.
While there are more than 180000 crystal structures
listed in the ICSD [37], the vast majority of them are
non-stoichiometric and/or contain typical magnetic ions.
For most of materials with typical magnetic ions in the
structural databases [37], the experimental feature, mag-
netic or nonmagnetic, is unavailable. Moreover, elec-
tronic correlations typically have pronounced effects on
the electronic and magnetic properties of compounds
containing 3d/4f ions, and one usually need LDA+U or
LDA+DMFT scheme, which have adjustable parameter
U, to take into account for the Coulomb interactions in
these systems [38]. To improve the reliability of our pre-
dictions, we thus remove such systems from our mate-
rials search. Similarly, we also remove 5f compounds,
with the added concern that the majority of them are
radioactive and are unsuitable for realistic applications.
These filters bring the number of relevant materials from
all the 230 space groups down to 17258, which we pass
on to the next step of the analysis. To improve the reli-
ability of our materials prediction, we crosscheck results
obtained from the standard generalized gradient approx-
imation (GGA)[40] calculation against that from mod-
ified Becke-Johnson (MBJ) potential-based calculations
[42] (Methods). This minimizes the possibility of mis-
diagnosing the topological properties of materials aris-
ing from the systematic underestimation of band gaps in
GGA [41].
As in our previous works [33, 34], we find a good frac-
tion of the materials (11269 in 17258) to be topological,
although most of them have dirty Fermi surfaces arising
from coexisting trivial states. Instead of listing all the
TMs we found, we focus on the nearly ideal candidates
with clean Fermi surfaces. In the main text, we discuss
some representatives TMs predicted from both GGA and
FIG. 1. The MBJ calculated electronic band structures of the
representative strong TIs discovered in our search: (a) Ag2Zr
(SG139); (b) Ba11Bi14Cd8 (SG12).
MBJ calculations; in the SM [46] we tabulate all the other
nearly ideal candidates found. We remark that approxi-
mately 25% of the TMs identified from GGA are found
to be trivial from MBJ calculations. This highlights the
importance of crosschecking the two methods, and we in-
dicate their (dis-)agreements in the tables of the SM[46].
We also give the atomic insulator basis for each space
group (SG), a key to our theoretical method, in the SM
[46], so that one can easily use our scheme for diagnosing
the TMs.
III. TOPOLOGICAL INSULATORS
We list all the identified strong topological insulators
in Table I of the SM [46], and we show two represen-
tative materials, one with a full gap and the other has
large direct gaps. We analyze them in details as fol-
lows. Ag2Zr crystalizes in the body-centered orthorhom-
bic Bravais lattice in the SG 139. The SI group is
XBS = Z2 × Z8 [30]. The 46 valence bands are found
to take an SI of (0, 1), indicating it is a strong TI which
could also be diagnosed using the Fu-Kane parity crite-
rion [47]. As shown in Fig. 1(a), there are continuous
large direct gaps (∼ 300 meV) throughout the whole BZ,
3FIG. 2. The MBJ calculated electronic band structures of
the representative TCIs discovered in our search: (a) BaGe
(SG63); (b) Bi2Se2 (SG164).
and the small pockets just contributes a little density of
states at the Fermi level.
Our second strong TI candidate is Ba11Bi14Cd8, which
crystalizes in space group 12. The SI group is XBS =
Z2 × Z2 × Z4 [30], and we found the SI to be (0, 1, 1),
indicating that it is a strong TI. It is worth mentioning
that Ba11Bi14Cd8 has a full band gap as is shown in
the MBJ band plot in Fig. 1(b). And its band gap
(∼ 34 meV by MBJ calculations) is larger than the room
temperature. Thus, it is interesting to see if Ba11Bi14Cd8
can display robust topological features.
IV. TOPOLOGICAL CRYSTALLINE
INSULATORS
While time-reversal symmetry protects the strong TI,
the richness of spatial symmetries leads to a great vari-
ety of topological crystalline phases [3–5, 13, 30–32, 48–
50]. From the many materials candidates for topological
crystalline insulators we discovered, we choose two rep-
resentatives to discuss in details: BaGe (Fig. 2(a)) with
sizable direct gap (∼ 300 meV) and Bi2Se2 (Fig. 2(b))
with a full bulk gap.
BaGe crystalizes in the space group 63, whose SI group
is XBS = Z2 × Z4 [30, 46]. It is known that if the strong
SI in Z4 is odd, i.e., 1 or 3, the material must be a strong
TI. However, in general the SI does not fully map out the
band topology: when the value is even one only knows
that the strong index is trivial, and the precise TCP it
FIG. 3. The MBJ calcualted electronic band structures of the
representative nearly ideal Dirac semimetal discovered in our
search: PdO (SG131).
is in can only be determined through further analysis
[13, 49]. Here, we found the SI (1, 0) ∈ Z2 × Z4, which
indicates that BaGe is not a strong TI and must be a
weak TI. Due to the described ambiguity, however, fur-
ther analysis, like the computation of mirror Chern num-
bers, must be supplied to ascertain the precise phase of
BaGe.
Next, we consider Bi2Se2 in SG 164. For this SG the SI
group was found to be XBS = Z2×Z4 [30, 46]. We found
that the SI of Bi2Se2 is (1, 2), which implies it must be
a TCI. For the ab initio calculated parities, we find that
the 3D topological invariant (ν0; ν1, ν2, ν3) = (0; 1, 1, 1),
indicating that it is a weak TI. Furthermore, from the
results of Refs. 13 and 49 we know that it either has
mirror-protected surface Dirac cones, or feature rotation-
protected Dirac cones together with coexisting hinge
states.
V. TOPOLOGICAL DIRAC SEMIMETAL
We also discovered a lot of topological semimetals and
give a representative Dirac semimetal as follows: PdO
in SG131. PdO crystallizes in the tetragonal structure
whose point group is D4h. Our algorithm indicates that
the material belong to Case 3 [33], which have necessary
band crossings near the Fermi energy. We then find that
such a band crossing happens along the high-symmetry
line AM (Fig. 3), resulting in a Dirac point. This Dirac
point is protected by the C4v symmetry, and is stable un-
less the strain or pressure lowers the symmetry gapping
the Dirac point. The Fermi level nearly intersects the
band crossing point, thus the low energy physics is gov-
erned mainly by the Dirac physics, making it a promising
material for applications.
VI. DISCUSSION
The predictions of the topological properties of the
above materials are based on not only the GGA but also
4the MBJ method. While we discuss several representative
TMs in main text, we also tabulate all the other nearly
ideal TMs candidates we found using the GGA method in
the SM [46], alongside with the result of our MBJ cross-
check on the topological properties of the TIs and TCIs.
Importantly, the stringent criteria we applied bring out
the 8% of nearly ideal TM candidates from the thousands
found in the search, which could expedite experimental
progress. Among the huge list of TM candidates we dis-
covered, some of the big-gap systems may be nontoxic
and are free of native defects, which enables the growth
of high-quality samples. This would hopefully help over-
come the limitations of previously proposed candidates
and move TMs towards applications.
VII. METHODS
Our ab initio calculations are based on WIEN2K, one
of the most accurate packages [39]. We consider spin-
orbital coupling in all of our calculations. The standard
generalized gradient approximation (GGA) with Perdew-
Burke-Ernzerhof (PBE) realization was adopted for the
exchange-correlation functional [40]. However, it is well
known that GGA calculation tends to underestimate the
band gap, an important aspect for TMs, and conse-
quently the GGA-based prediction of TMs is not always
reliable [41]. In contrast, the modified Becke-Johnson
(MBJ) potential[42] gives band gaps which are in good
agreement with experiments for a wide variety of simple
semiconductors and insulators [42–44]. Moreover, it also
produces accurate prediction on band ordering, which is
key to the determination of band inversion and hence
the topological properties of materials [41]. For example,
LaSb was identified by GGA to be a topological insu-
lator, but experimentally it was found to be topological
trivial, in line with the MBJ prediction [45]. Thus, we
further cross-check the GGA results by MBJ calculations
[42].
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I. EFFICIENT TOPOLOGICAL MATERIALS SCREENING
Our method of topological materials is based on the symmetry indicators [1], and it is highly efficient as we only
need to calculate an expansion with respect to the atomic insulator basis (AIB). The 230 AIBs are explicitly shown
for the 230 space groups (SGs) in Sec. V of this supplementary material. As shown in Sec. V, each group owns a
fixed number (dAI) of AIB vectors which are all integer-valued and may have a common factor (CF). We denote the
CF of ai by Ci. For the meaning of each row, ν is the total number of the bands and nk,i is the number of occurrences
for the ith irreducible representation of the symmetry group of the high symmetry point k . We arrange the AIB
vectors, i.e., a1,a2,. . . in the order of ascending CFs. The last AIB vector with the largest CF is the so-called strong
AIB vector. In ab initio calculations, we only need to use the eigen-states at all the high symmetry points, and obtain
nk,i for the νe bands (νe is the total number of the valence electrons in the primitive unit cell). We thus obtain a
vector n = (νe, nk1,1, nk2,2, . . . , nk2,1, . . .)
> and then we only need to compute a collection of expansion coefficients qi
[2]:
n =
∑
i
qiai ≡ Aq ⇒ q = A−1n, (1)
where the i column of A is just ai, and A
−1 denotes the pseudo-inverse of A. The topological property of the
material can be diagnosed simply by inspecting the coefficients qi. There are three cases: (1) qi are all integers, imply
the material could be an atomic insulator; (2) some qi are fractions such that qiCi are all integers, which implies
all compatibility relations are satisfied and a continuous gap could be found at all high-symmetry points, lines, and
planes; (3) Neither (1) nor (2) is true, which means there must be a band degeneracy at some high-symmetry points
or lines.
Case (2) is the relevant case for the search of topological materials. The possible sub-cases are:
1. for centrosymmetric SGs, let Cs be the largest CF and qs be the expansion coefficient with respect to the
corresponding AIB. Then if qsCs mod Cs is an odd number, we obtain a (strong) topological insulator (TI).
Otherwise, we obtain a topological crystalline insulator (TCI);
2. for S4 symmetric noncentrosymmetric SGs one finds Cs = 2. For case 2, qsCs mod 2 must be 1, which
corresponds to a strong TI if it is not a Weyl semimetal (WSM);
3. for C3 symmetric noncentrosymmetric SGs with Cs = 3, qsCs mod 3 = 1 or 2 corresponds to a mirror Chern,
strong and/ or a weak topological dinsulator if it is not a WSM.
Thus from the CFs, we can assign an Abelian group XBS = Zj × Zj+1 × . . . × ZdAI where j denotes the first AIB
vector whose CF is larger than 1. We use the results of rm = qmCm mod Cm as the value in the factor group Zm
where m = j, j + 1, . . . , dAI. They are written in the form of (rj , rj+1, . . . , rdAI) which is called SI and can be used as
a fast diagnosis of topological materials.
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II. TOPOLOGICAL INSULATORS
We list all the relatively good topological insulators found in our database topological materials searches by GGA
calculations in the following table. We give all the structure references behind the names of these materials. Through
a further checking by the MBJ calculations, if the GGA calculations predicted band topology is maintained, we print
the material name in blue. While in some cases, the MBJ calculations, however, predict a TCI phase, we print the
name in red. For the materials whose names are in black, the MBJ calculations mostly predict a trivial insulator
though they are predicted as TIs by GGA calculations. In very few cases, the MBJ calculations predict a (semi-)metal
phase.
22
SG XBS Topological insulators
2 Z23 × Z4 AgO4S[3],Ag2F5[4],As3Ca[5, 6],As3Sr[7, 8],Bi[9],Br5W[10],CaMo6S8[11],CaP3[8, 12]
11 Z22 × Z4 BBeLi[13],GeHfPd[14],HfS3[15],Mo2S3[16],NbPt3[17],Nb2Se3[18],Se3Ta2[18, 19]
12 Z22 × Z4
Ag4K2Se3[20],Al2Ge4Sr3[21],Al8Mo3[22],As3Ba[8, 23],As3Sr[8, 24],Au2P3[25],BaSb3[26]
Ba2Cd2Sb3[27], Ba2Hg3O14Pd7[28],Ba3Li4Sn8[29],BaTl4[30], Ba11Bi14Cd8[31],Bi2Pb3S6[32],Bi2Pd[33]
Bi4Pb7Se13[34],Br4Cs2I2Pd[35],Hg2Sn2Sr[36],Nb2PdS5[37],Nb2PdS6[38],Nb2PdSe6[38],P3Sr[39]
,PdSe6Ta2[38],PtSe7Ta2[40]
14 Z2 × Z4 Ag2Te[41, 42]
51 Z22 × Z4 AlPt2[43], AuITe2[44], Au3Rb2Tl[45]
55 Z2 × Z4 Al2Bi6Ca5[46],Bi6In2Sr5[47]
57 Z22 × Z4 STa2[48]
58 Z4 Bi2Hf[49],S2Ti[50]
59 Z2 × Z4 Ag3Sb[51], AuCs3Pb4[52], AuPb4Rb3[52], AuRb3Sn4[52]
60 Z4 Au2Pb[53, 54], O2Pb[55]
61 Z4 AuSn2[56],Bi2Pt[57]
62 Z4
AsCdNa[58],As2Hf[59],As2Zr[60, 61],Ba2Pb[62],Ba2Si[63, 64],Ca3GeO[65],CdGeSr[66],CdNaSb[67,
68],FSeY[69]
GaPtSc[70], GaPtY[70],GeHfPt[71, 72],GeMoZr[73],GePdZr[74, 75],GePtZr[75,
76],GeZr[77],Ge2InLiSr2[78],Ge2Mo[79]
Ge2W[80],HfNbP[81],HfP2[82],HfSi[83],NNa3[84],N5Ta3[85],NbPZr[86],PPtSc[75, 87],P2Ti[88]
P2Zr[89],PbSr2[90, 91],PdSiTi[75, 92],PdSiZr[93],PtSiTi[75, 94],PtSiZr[75, 94],Sb2SrZn[95,
96],SiSr[97],SiTi[98],SiZr[98]
63 Z2 × Z4 AgS3Ta[99],AlBMo[100],AlBW[100], Al2BaSi2[101], AuClTe2[102], B7WY3[103],BaIn[104],CaSi [105]Ga[106],GeNa2Zn[107], HfPd[108],HfTe5[109, 110],PdZr[111]
64 Z2 × Z4 As[112], C2B2Mg[113], LiTl[114]
65 Z22 × Z4 Ag3Te2Tl[115],Ba3Ge4[116]
69 Z22 × Z4 Be2Zn[117]
71 Z2 × Z4 AsTeTi[118],Br2Ca3Si[119]
72 Z2 × Z4 Br2Hg5O4[120]
87 Z2 × Z8 As4Mo5[121],Hf5Te4[122],Se4Ti5[123],Te4Zr5[124]
114 Z2 Pd4S[125]
121 Z2 Ag2S4SnZn[126]
122 Z2 As2CdGe[127],As2CdSn[128],As2SnZn[129],CdSb2Sn[130]
123 Z2 × Z4 × Z8 BaGe3Mg4[131],BiLi[132],BiNa[133],ClNa2[134],ClNa3[134]
127 Z4 × Z8 B4Y[135],CsI3Sn[136, 137], Pt3Si[138]
129 Z2 × Z4 HfSb2[139]
136 Z4 Ag5CsSe3[140],Ag5CsTe3[141]
139 Z2 × Z8 Ag2Zr[142],Au2Hf[143],Au2Zr[144],BaCd2Ge2[145], BaGe2Mg2[146],Be12W [147]Bi10Ca11[148],CaGe2Zn2[146],Cd2Ge2Sr[149],Ge2SrZn2[150],Hf2Pd[151],InPd3[152],PdZr2[153],Pd2Ti[154]
140 Z2 × Z8 Bi3In5[155],Hf2Si[156],In5Sb3[157],Pb2Pt[158],Sc[159],SiZr2[160],Sb2Ti[161],Si3Sr5[162],Sn3Sr5[163]
164 Z2 × Z4
Ag2O[164],As2Ge5Te8[165],As4GeTe7[166],BaSn2[167, 168],Be[169],Bi2Li3Y[170],Bi2Mg3 [171, 172]
Bi2Pb2Se5[173, 174],Bi4SnTe7[175],CNb2[176],CTa2[177],C6K2N6PtS6[178],C6N6PtRb2S6 [178]
CaGe2[179, 180],CaSi2[180, 181],GeSb4Te7[182],Ge2Sr[180, 183],PdTe2[184, 185],PtTe2[186,
187],Sb2Te2[188],SiTe2 [189]
166 Z2 × Z4
CsGa7[190],Cl8Na2Ti3[191],Ga7Rb[192],PtTe[193], Pt2Te3[193],STi[194],SeTi[195],AgGeLi2[196]
Al10Ba7[197],As[198],As2CaGa2[199]
As2Ge4Te7[200],As2Sn2Sr[201, 202],Bi2GeTe4[203, 204], Bi2PbTe4[205],Bi2SeTe2[206, 207],Bi2Se3[208,
209],Bi2Te3[209, 210]
Bi6PbTe10[210],Bi8Te9 [211], CS2Ta2[212],CY2[213],C5Ti8[214]
CaGe2[215],CaSi2[216, 217],GaGeTe[218]
GaP[219],Ga2Te3[220],In2Te3[220],Li8Pb3 [221]
N2W[222],Sb[223],SbTe2Tl[224, 225],Sb2SeTe2[226, 227]
Sb2SnTe4[228, 229],Sb2Te3[209, 230],Sb8Te3[231],Sb48Te9[231]
191 Z6 × Z12 B2Sr[232],BaSi2[233],CaSi2[234],Li2Pd[235],Li2Pt[236],Ti[237]
193 Z12 Pb3TeZr5[238],Sn3Zr5[239]
194 Z12
AgSbSr[240],AlN3Ti4[241],Al2Hf[242],AuBaBi[243],C2AlTa3[244],Ca2IN[245]
MgPo[246],PbPt[247],SiSr2[248],BeHfSi[249]
216 Z2 AgKO[250],AgNaO[250],AgORb[250],HgS[251],InN[252],NTl [253]
221 Z4 × Z8
AlSc[254],AlY[255],B6Ca[256],B6Sr[256],BeTi[257]
Br3CsGe[258],Br3CsPb[259],CsI3Sn[260]
MgPd[261],PbSe[262],SnTe[263]
223 Z4 BiNb3[264],Nb3Sb[265],SbTa3[266, 267]
225 Z8 BiY[268],CPd[269],CZr[270],Li2MgSi[271],N2Pd[272]
227 Z4 CTi2[273],Se[274]
TABLE I. The list of all the TIs with relatively clean Fermi surfaces discovered by GGA calculations: when the MBJ calculation
doesn’t change the band topology predicted by GGA calculations, we print the material in blue, while the red color means that
the MBJ calculation results in a topological crystalline phase.
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We plot both GGA and MBJ calculated electronic band structures for the TIs shown in the Sec. VI.
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III. TOPOLOGICAL CRYSTALLINE INSULATORS
We list all the relatively good topological crystalline insulators found in our database topological materials searches
by GGA calculations in the following table. We give all the structure references behind the names of these materials.
Through a further checking by the MBJ calculations, if the GGA calculations predicted band topology is maintained,
we print the material name in blue. While in some cases, the MBJ calculations, however, predict a TI phase, we
print the name in red. For the materials whose names are in black, the MBJ calculations mostly predict a trivial
insulator though they are predicted as TCIs by GGA calculations. In very few cases, the MBJ calculations predict
a (semi-)metal phase. We plot both GGA and MBJ calculated electronic band structures for the TCIs shown in the
SG XBS Topological crystalline insulators
2 Z23 × Z4 CsHg[275],HgK[276]
11 Z22 × Z4 BaSb2[277],MoTe2[278],Sb2Sr[279],Se3Ta[280, 281]
12 Z22 × Z4
Al4Cl51Zr12[282],Al4Na4P12Sr8[283],As2Nb[284, 285],As2Ta[285, 286],As3Mo2[287],As3W2 [288]
As4Ba3Zn2[289],Ba3Cd2Sb4[290],BiBr[291],BiHf2[292],Bi2ITe[293, 294],CdK6Pb8[295],ClZr [296]
Cl8NSc5[297],NbP2[298],NbSb2[299],Sb2Ta[300, 301],Se4Ti3[302],Ta2Te3[303]
51 Z22 × Z4 GaPt2[304],CdMg[305]
55 Z2 × Z4 Ca5Ga2Sb6[306]
58 Z4 Bi3RbS5[307]
59 Z2 × Z4 BrNTi[308]
62 Z4 HgSr3[309],PdSi[310],PdSn[311]
63 Z2 × Z4 BaGe[312],BaSi[313], BaSn[314],Ba3Pb5[315],Ba5Cd2FSb5[316], CaGe[317],CaSn [318]Cd2FSb5Sr5[319],PbSr[320],SnSr[321]
64 Z2 × Z4 Ca5Ga2N4[322],Li[323]
65 Z22 × Z4 Au7Rb3[324]
69 Z22 × Z4 Ge6Li2Sr4[325]
71 Z2 × Z4 Ba3Bi4Li4[326],Ba3Li4Sb4[326]
87 Z2 × Z8 Au4Ti[327]
88 Z4 O4PbPd2[328]
123 Z2 × Z4 × Z8 As3CsZn4[329],As3RbZn4[329],CPd3Sn[330], Pd3Sn[331]
127 Z4 × Z8 B4Ca[332]
129 Z2 × Z4 AsGeNb[333],GeHfS[334, 335],GeHfSe[334, 335],GeHfTe[334, 335],GeNbSb[336],GeSZr [337]GeSeZr[334],HfSSi[334, 335],HfSeSi[334, 335],OSiZr[334],SSiZr[338],SeSiZr[338],SiTeZr[338],SnTeZr[338]
137 Z4 Ba2LiN[339]
139 Z2 × Z8
AsBa2[340],AsCa2[341]
Ba2Bi[342],Ba2Sb[343],Ba11Bi10[344],BiSr2[343],Bi2F2OSr2Ti2[345],Br2Ca3Si [346]
CaIn[347],F2OSb2Sr2Ti2[348],Hf2Hg[349],Pd2Si2Sr[350],SbSr2 [351]
140 Z2 × Z8 Bi[352],GePt3[353],Mg2Pt[354]
164 Z2 × Z4 BaSi2[355],BiTe[356],Bi2Pb2Te5[357, 358], Bi2Se2[359],Bi3STe2[360],HgPt2Se3[361],Te2Zr[362]
166 Z2 × Z4
B2Mo[363],Ba3O9Sc4[364],Pt3Te4[365],TeZr3[366],AsNaTe2Zr2[367],As3Cd4K[368]
As3Cd4Na[368],As3Cd4Rb[368],Bi[369],Bi4Se3[370, 371],Bi8Se9[372],BrZr[373],CNb2S2[374],C3Al6N2 [375]
ClZr[376],Hg[377],P[378],Pd3S2Tl2 [379]
187 Z3 × Z3 Br2Ca3Si[380],CHf[381],InNbS2[382, 383],InNbSe2[383, 384],NY[385]
189 Z3 × Z3 AgAsCa[386, 387],AgCaP[387, 388]GeLiY[389]
191 Z6 × Z12 B2Ca[390],B2Mg[391],B2Ti[392],B2Zr[393], Be12Ti[394],Ga2Sr[395],Pd5Sr[396]
193 Z12 Pb3SZr5[397]
194 Z12 AlLi[398],AsHgK[399, 400] ,B2W[401], Be[402],C[403],CdNa2Sn[404], HgKSb[400, 405],SnTi2[406]
221 Z4 × Z8 CPbPd3[407],CPt3Sn[407],CaPd[408],Ca3GeO[409, 410],Ca3OPb[410, 411],HfPd3[412],HgPt3[413],NTi3Tl[414]NY[415],PbPt3[416],Pt3Sn[417],Pt3Zn[418]
225 Z8
AsSc[419],Au2InSc[420],Au2InY[421],Ba[422],BiI3[423],BiSc[424]
CPt[425],Ca[426],PbPo[427, 428],SSn[429],SbSc[430],SeSn[431], SnTe[432, 433]
227 Z4 Mo2O7Y2[434],S2Ti[435]
TABLE II. The list of all the TCIs with clean Fermi surfaces discovered by GGA calculations where the color blue denotes
that the MBJ calculation doesn’t change the band topology while the red color means that the MBJ calculation results in a
strong insulator.
Sec. VII.
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IV. TOPOLOGICAL (SEMI-)METALS
We list all the relatively good topological (semi-)metals found in our database topological materials search by GGA
calculations in the following table. Each material belongs to a specialized SG, and we give all the structure references
behind each the name.
66
SG Topological (semi-)metals
11 Br9TeW[436],CBrHgNS[437],Li7Sn3[438],Mo2S2Sb[439]
51 AuCd[440],AuTi[441]
52 Ag2BiO3[442],Bi3Sr2[443]
55 Al3Pd5[444],Al3Pt5[445],BCl6Sc4[446], Bi9Ca9Cd4[447], Bi9Ca9Zn4[448],Bi9Cd4Sr9[447],In5S13Y4[449]
57 AlCaPd[450], BiK2Sn[451]
58 C60K[452]
59 Ag3Sn[453]
60 F4NaTi[454]
61 AgF2[455]
62
AgAuF7[456],AgF3K[457],AlPt2[458]
Bi3Ca5[459],Bi3Sr5[460],Ca5Sb3[461]
GeNb3Te6[462],GePd2Y[463],N3Nb2[464],Nb3Si[465]
PdSbZr[466],SiTa3Te6[466]
63
AgCa[467], AuCa[468], BiZr[469], Ga3PdSr[470], Ga5Zr3[471], GeSc[472], GeY[473],
HfSb[474],K3O4Pd2[475],K3O4Pt2[476],K4P3[477, 478], N5NaTa3[479],PdY[480],SiY[481], Sr3Tl5[482]
64 AgCs2F4[483],Au10Ca4In3[484],Bi[485, 486]
87 Ba9In4[487],In4Pd17Se4[488],Pt11Zr9[489], Pt12Si5[490]
88 Al21Pt8[491],CsFO3S[492],Ge8Pd21[493]
123
AgPPt5[494],AlPPt5[494],AsInPd5[495],AsPd5Tl[496]
AsPt5Tl[496],As2BaPd2[497],BaP2Pd2[498],CaPb[499]
CdPd[500],CdPd5Se[501],CdPt[502],Cd3Zr[503]
FKNb4O5[504],HgPd[505],HgPd5Se[506],HgPt[507],Hg2Pt[507]
InPPd5[508],InPPt5[508],PPd5Tl[508],PPt5Tl[508]
PdTi[509],Pd5SeZn[510],SiSr[511],Sr[512]
127
AlSc2Si2[513],Au2Ca2Pb[514],Au2InY2[515],B2Ta3[516]
B4W[517],C2B2Y[518],Ga2MgSc2[519],Ca3Hg2[520]
Ga2Nb3[521],Ga2Ta3[522],Ge2Hf3[523],Hg2Sr3[524, 525]
InPd2Y2[526],In5Ti2[527],LiSi2Y2[528],PbPd2Y2[529]
129 AgMgSb[530],AsNbSi[531],AsSiTa[532], BaMgSi[533],BiKMg[534],GeTeZr[535],MoNTa[536]
130 AlMg4Si3[537],Se3Tl5[538]
131 OPd[539]
136 AlNb2[540],AlTa2[541],Bi2MgO6[542], O2Pb[543, 544],O2Pd[545],O2Pt[546]
137 As2Cd3[547, 548],Bi2Se3[549]
139
Ag2CaGe2[550],Ag2Ge2Sr[550],Ag2Si2Sr[551],Ag2Sn2Sr[552],Al2BaSi2[553],Al2Pb2Sr[554],Al3Nb[555]
Al3Ta[556],Al3Zr[557],Al4Ba[558],Au4CaCd2[559],BaBi4Cl2O6[560],BaIn4[561],Be12Pd[562],Be12Pt[562]
CaGa4[563],Ca11Sb10[564],Ga3Nb[565, 566],Ga3Ta[567],In4Sr[568],Pt3Sb[569],S2Ti[570],Sb10Sr11[571]
Si2W[572],ZnZr2[573]
140
AgCsF3[574],AgF3Rb[574],AgIn2[575],AlZr2[576],AuSe3Tl4[577],AuTl2[578],Au3Cd5[579]
Au4In2K[580],Au4In2Rb[580]
BGe2Nb5[581],BMo2[582],BTa2[583],BTi2[584],BW2[585],Ba[586],BeTa2[587],Bi3In4Pb[588]
Ca5Pt3[589],Ca5Si3[590]
Cs9InO4[591],GaHf2[592],GaPt3[593],GaZr2[594],Ga5Pd[595],GeHf2[596],Ge3Mo5[597]
Ge3Nb5[598],Ge3W5[599],Nb5SiSn2[600]
Nb5Si3[601],Pb3Sr5[602],PdTl2[603],SZr2[604]
Si3W5[605],Sr[606],Te3Tl5[607]
163 AlF6LiPd[608],F6GaLiPd[609],In2Pt3[610]
164
AlCl3[611],CSc2[612],CaHg2[613],CaSb2Zn2[614],Cl2Ti[615],HfTe2[616, 617],Hg7K2 [618]
Hg7Rb2[618],OTi2[619],Sb2SrZn2[620],Se2Ti [621]
166
BaPb3[622],Be17Hf2[623],Be17Nb2[624],Be17Ta2[623],GeTe[625, 626],Pb2Pd3S2[627]
Pb2Pd3Se2[628],Po[629],SbSn [630]
AgInSe2[631],As3NaZn4[632],Bi4Te3[633],C3Al8N4[634],Cd4KP3[635],GeP3[636],In2Se3[637],Pd3Se2Tl2
[638],Ag4Sb2Sr[639]
167
Al5Mo[640],Cs8Ga11[641],F3Mo[642],F3Pd[643],F3Ti[644],In11K8 [645]
K8Tl11[646],Mo9S11Tl2[647],NPd3 [648]
TABLE III. The list of all the topological (semi-)metals with relatively clean Fermi surfaces discovered based on the GGA
calculations: Part I.
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176
AgCd3F20Hf3[649],AgCd3F20Zr3[649],AgMo3Se3[650],AsNb3Te3[651]
CsMo3S3[652],CsMo3Se3[653],CsMo3Te3[654],InMo3Se3[655, 656]
InMo3Te3[655, 656],KMo3S3[655],KMo3Se3[655, 656],KMo3Te3[656, 657],LiMo3Se3[658]
Mo3NaSe3[655, 656],Mo3NaTe3[656, 658],Mo3RbS3[655],Mo3RbSe3[658, 659]
Mo3RbTe3[660],Mo3Se3Tl[656, 658],Mo6Se6Tl2[661],NbSe2[662]
187
AgN[663],CLiNaO3[664],CMo[665],CPt[666],CTa[666],CW[667]
InS2Ta[668],InSe2Ta[669],MoP[670],NNb[671],NPd[672],NW[673]
NZr[674],N2Pt[675],N2Ta[675],NbS[676],STa[677]
STi[678],TeZr[679]
188 I3LiSc[680]
189
AlHfPt[681],AlPdY[682],AlPtZr[681],Al2Hf6Pt[683],AsPd2[684]
AuInY[685],GaPtZr[681],GePdSc[686],GePd2[687],GePt2[688],InPdY[689]
InPtSc[690],InPtY[691],MgPdY[692],NTa[693],PdTlY[694],PdYZn[695]
Pd2Si[696],PtSb2Zr6[697],Pt2Si[698]
190 AlHfPt[699],AlPtZr[700],B4Ga3Pt9[701], GaHfPd[702],GaPtZr[703],Li2Sb[704],PdScSn[705]
191
Au2Ba[706],Au5K[707],Au5Rb[707],B2Mo[708],BaGa2[709],BaPd5[710],Be2Hf[711]
Be5Hf[712],Be5Zr[713],CaGa2[714],CaHg2[715],Hf[716],Hf2N3Ta[717],Hg[718]
LiNNa2[719],NNa3[720],NOTa[721],NTa[722],N3TaTi2[723],N3TaZr2[723],N4Ta2[724],S2Ti[725]
193
AgIn3Zr5[726],AgPb3Zr5[727],AgSb3Zr5[728],AlSn3Zr5[729],Al3Hf5[730]
Al3Hf5N[731],Al3Ta5[732],Al3Zr5[733],Al4Zr5[734]
AsPb3Zr5[735],AsSb3Zr5[736],AsSn3Zr5[737],As3Ca5[738],As3Sr5[739]
BNb5Si3[740],BSn3Zr5[741],Ba3N[742],Ba5Bi3[743]
Ba5Sb3[743],Bi3Sr5[744],CSb3Zr5[745],CSn3Zr5[746],Ca5Sb3[747],CdPb3Zr5[748]
Cl3Ti[749, 750],Cl3Zr[750, 751],GaSn3Zr5[752],Ga3Hf3Nb2[753]
Ga3Nb5[754],Ga3Sc5[755],Ga3Ta5[756],Ga4Nb5[757],Ga4Ti5[758]
Ga4Zr5[758],GePb3Zr5[759],Ge3Mo5[760],Ge3Nb5[761]
Ge3Sc5[762],Ge3Ta5[763],Ge3Y5[764],HfI3[765, 766],Hf5Sb3Zn[767],Hf5Si3[768]
Hf5Sn3[769],Hf5Sn4[770],Hg3Mg5[771],I3Nb[772]
I3Ti[773, 774],I3Zr[775],InPb3Zr5[776],K3Nb8O21[777]
Mo5Si3[778],NSn3Zr5[779],N6Nb5[780],N6Ta5[781]
Nb5OPt3[782],Nb5PSi3[783],Nb5Si3[784],PPb3Zr5[785]
PSn3Zr5[786],P3Ti5[787],Pb3SbZr5[788],Pb3Sc5[789]
Pb3SeZr5[788],Pb3SiZr5[788],Pb3SnZr5[788],Pb3Y5[790]
SSb3Zr5[791],SSn3Zr5[792],Sb3SiZr5[793]
Sb3Sr5[794],Sb4Zr5[795],SeSn3Zr5[796],SiSn3Zr5[796]
Si3Ta5[797],Si3Y5[798],Sn4Zr5[799]
TABLE IV. The list of all the topological (semi-)metals with relatively clean Fermi surfaces discovered based on the GGA
calculations: Part II.
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194
Ag[800],AgAsBa[800],AgAsSr[801],AgBaBi[802],AgBiCa[803],AgBiSr[804],AlPtTi[805],AlYZn[806]
Al4Mg2Zn3[807],Al5Ba4[808],AsAuBa[809],AsHf[810]
AsPdSr[811],AsPtSr[812],AsZr[813],AuBaSb[814],AuBiSr[814]
AuCaP[815],AuBaP[816],AuCaSb[815],AuKTe[817],AuNaTe[817],AuNa2Sn3[818],AuRbTe[819]
AuSbSr[820],AuSe[821],AuSn[822],B4Mo[823]
BaCdGe[824],BaGeZn[824],BaHgSn[824]
BaPbZn[824],BaPt[825],BaS3Ta[826],BaSe3Ta[826],BaSiZn[824],BaSn3[827],BaTl2[828]
BiNa3[829, 830],BiRb3[831],Br3RbTi[832],Br9Nb2Rb3[833]
Ca[803],CaHgPb[824],CaHgSn[803],CaHg3[834]
CaNa4Sn6[835],CaPbZn[803],CaPt2[836],CaSnZn[803],CdN[837],CdS2Ta[838],Cl3CsSc[839],Cl3CsTi[840]
Cl3RbTi[840], CsI3Ti[841]
GaTi3[842],GaYZn[843],Ga5Ta6[844],GeMg2[845],Hf2PSb[846],Hf2S[847],Hg3Sr[848],InMg3[849]
InMoS2[850],InTi3[851]
KSn2[852],LiTl[853],MgNa2Pb[854],MgNa2Sn[855],Mg2Si[856],Mg2Sn[857],NNb[858]
NPd[858],NPt[859],N2Pt[860],N2Ta[860],NaTl[861],NbS2[862]
NbSe2[862],O2[863],PSbTi2[864],PSbZr2[865],PTi[866],PbSrZn[867],PdTe[868]
Pd3Zr[869],PoSc[870],S2Ta[871],SbTi[872],Sc[873],SrTl2[874]
205 AsGa[875],AsIn[875]
216
AgAlLi2[876],AgBiLi2[876, 877],AgMgSb[878],AlBi[879],AsIn[880],AsTl[881],AuBiCa [882]
AuBiLi2[883],AuInLi2[883],AuLiMgSn[884],AuPbY[885],BBi[886, 887],BiLiMg[888],CdLi2Pb[889],CdNa2Pb
[890]
CdPo[891],GaSb[892],GeInLi[893],GeTi3[894],HgSe[895],PTl[896],HgTe[897],InSb[898]
LiMgPdSb[899],LiMgPtSb [899],MoP[900],PoZn[901]
217 Ge8Na6Pt8[902]
218 Al6K8O24Si6[903],Al6Na8O24Si6[904]
221
AgSc[905],AgY[906],Ag3In[907],AlNTi3[908],AsSc[909],AsY[910],AuSc[905],AuY[911],Au3Li[912]
BPbSc3[913],BPd3Sc[914],BPd3Y[914],BPt3Y[914]
BaCd[915],BaHg[916],CCaPd3[917],CInY3[918],CTlY3[919]
C20[920],Ca[921],CaTe[922],Ca3NTl[923],Ca3Pb[924],CdSr[925],CsIO3[926],HfPd[927]
Hg3Zr[927],InNTi3[928],InSc3[929],In3Y[930],MgSr[931],MoO3Sr[932],NNb[933],NSc[934],PY[935],PbPd3[936]
PbTi[937],PdZr[938],Pd3Ti[939],Pd3Zr[940],PtTi[941],PtZr[942],Pt3Ti[943],SbSc[944],SbTl[945],SbY[946]
Se[947]
223 CaO4Pd3[948],CdO4Pd3[949],O4Pd3Sr[949], Pd3S4Y[950],PtTi3[951]
224 Ag2O[952]
225
AgAuCl6Cs2[953],Ag2AlSc[954],Ag2InSc[954],Ag2InY[955],AsIn[956]
Be2Si[957],BiK3[958],Br6Cs2W[959],Br6Rb2W[959]
CTi[960],Ca2O6PdW[961],CdGeLi2[962],CdLi2Pb[962]
Cl6Cs2Mo[963],Cl6Cs2W[964],Cl6K2Mo[965],Cl6K2W[966]
Cl6MoTl2[967],Cl6Rb2W[968],Cl6Tl2W[969],F2Ti[970]
F6TiZr[971],GaPd2Sc[972],GeHgLi2[973],GeLi2Pd[974]
GeLi2Zn[975],Hf[976],HgPo[977],HgSe[978],HgTe[979],INaO6Pb2[980]
InP[981],InPd2Y[982],InPt2Sc[983],InSb[984],Li2MgPb[985],Li2SnZn[986]
Li3Tl[987],Mg2Pb[988],Mo[989],OPt[990],OTi[991]
OZr[992],Pd[993],Pt[994],Ti[995],Zr[996]
227
AgBe2[997],Ag2Na[998],Al2Sc[999],As2Na[1000]
AuIn2Na3[1001],Au2Bi[1002],Au2Na[1003],Au2Pb[1004],BaPt2[1005]
Be2Nb[1006],Be2Ta[1007],Bi2Cs[1008],Bi2K[1008],Bi2Rb[1008],CHf3Zn3[1009]
CaLi2[1010],CaPd2[1011],CaPt2[1012],CdLi[1013]
CsGe17Na2[1014],CsO6W2[1015],Ge[1016],Ge136K24[1017]
HfMo2[1018],HfW2[1019],LiO4Ti2[1020],LiPt2[1021],LiZn[1022],Mo2Zr[1023]
NaPt2[1024],Na2RbSi17[1025],Pd2Sr[1026],Pt2Sr[1026],Pt2Y[1027],Sn[1028],W2Zr[1029]
229 Ba[1030],Ca[1031],Hf[1032],Sr[1033],Ti[1034],Zr[1035]
TABLE V. The list of all the topological (semi-)metals with relatively clean Fermi surfaces discovered based on the GGA
calculations: Part III.
99
V. ATOMIC INSULATOR BASE

SG1 a1
ν 2
nΓ,1 1
nX,1 1
nY,1 1
nZ,1 1
nU,1 1
nT,1 1
nS,1 1
nR,1 1

(2)

SG2 a1 a2 a3 a4 a5 a6 a7 a8 a9
ν 4 2 2 2 2 −4 −4 −4 8
nΓ,1 1 1 1 1 1 −2 −2 −2 4
nΓ,2 1 0 0 0 0 0 0 0 0
nX,1 1 1 0 1 0 −2 −2 0 4
nX,2 1 0 1 0 1 0 0 −2 0
nY,1 1 1 0 0 1 −2 0 −2 4
nY,2 1 0 1 1 0 0 −2 0 0
nZ,1 1 1 0 0 0 0 0 0 0
nZ,2 1 0 1 1 1 −2 −2 −2 4
nU,1 1 1 1 0 0 0 −2 −2 4
nU,2 1 0 0 1 1 −2 0 0 0
nT,1 1 1 1 1 0 −2 −2 −2 4
nT,2 1 0 0 0 1 0 0 0 0
nS,1 1 1 1 0 1 −2 −2 −2 4
nS,2 1 0 0 1 0 0 0 0 0
nR,1 1 1 0 1 1 −2 −2 −2 4
nR,2 1 0 1 0 0 0 0 0 0

(3)

SG3 a1
ν 2
nΓ,1 1
nΓ,2 1
nB,1 1
nB,2 1
nY,1 1
nY,2 1
nZ,1 1
nZ,2 1
nC,1 1
nC,2 1
nD,1 1
nD,2 1
nA,1 1
nA,2 1
nE,1 1
nE,2 1

(4)
10
10

SG4 a1
ν 4
nΓ,1 2
nΓ,2 2
nB,1 2
nB,2 2
nY,1 2
nY,2 2
nZ,1 1
nZ,2 1
nC,1 1
nC,2 1
nD,1 1
nD,2 1
nA,1 2
nA,2 2
nE,1 1
nE,2 1

(5)

SG5 a1
ν 2
nΓ,1 1
nΓ,2 1
nA,1 1
nA,2 1
nZ,1 1
nZ,2 1
nM,1 1
nM,2 1
nL,1 1
nV,1 1

(6)

SG6 a1
ν 2
nΓ,1 1
nΓ,2 1
nB,1 1
nB,2 1
nY,1 1
nY,2 1
nZ,1 1
nZ,2 1
nC,1 1
nC,2 1
nD,1 1
nD,2 1
nA,1 1
nA,2 1
nE,1 1
nE,2 1

(7)
11
11

SG7 a1
ν 4
nΓ,1 2
nΓ,2 2
nB,1 1
nB,2 1
nY,1 2
nY,2 2
nZ,1 2
nZ,2 2
nC,1 2
nC,2 2
nD,1 1
nD,2 1
nA,1 1
nA,2 1
nE,1 1
nE,2 1

(8)

SG8 a1
ν 2
nΓ,1 1
nΓ,2 1
nA,1 1
nA,2 1
nZ,1 1
nZ,2 1
nM,1 1
nM,2 1
nL,1 1
nV,1 1

(9)

SG9 a1
ν 4
nΓ,1 2
nΓ,2 2
nA,1 1
nA,2 1
nZ,1 2
nZ,2 2
nM,1 1
nM,2 1
nL,1 2
nV,1 2

(10)
12
12

SG10 a1 a2 a3 a4 a5 a6 a7 a8 a9
ν 4 2 2 2 2 −4 −4 −4 8
nΓ,1 1 1 1 1 1 −2 −2 −2 4
nΓ,2 1 1 1 1 1 −2 −2 −2 4
nΓ,3 1 0 0 0 0 0 0 0 0
nΓ,4 1 0 0 0 0 0 0 0 0
nB,1 1 0 0 0 1 0 0 0 0
nB,2 1 0 0 0 1 0 0 0 0
nB,3 1 1 1 1 0 −2 −2 −2 4
nB,4 1 1 1 1 0 −2 −2 −2 4
nY,1 1 0 0 1 0 0 0 0 0
nY,2 1 0 0 1 0 0 0 0 0
nY,3 1 1 1 0 1 −2 −2 −2 4
nY,4 1 1 1 0 1 −2 −2 −2 4
nZ,1 1 0 1 0 0 0 0 0 0
nZ,2 1 0 1 0 0 0 0 0 0
nZ,3 1 1 0 1 1 −2 −2 −2 4
nZ,4 1 1 0 1 1 −2 −2 −2 4
nC,1 1 1 0 0 1 −2 0 −2 4
nC,2 1 1 0 0 1 −2 0 −2 4
nC,3 1 0 1 1 0 0 −2 0 0
nC,4 1 0 1 1 0 0 −2 0 0
nD,1 1 1 0 1 0 0 −2 −2 4
nD,2 1 1 0 1 0 0 −2 −2 4
nD,3 1 0 1 0 1 −2 0 0 0
nD,4 1 0 1 0 1 −2 0 0 0
nA,1 1 1 1 0 0 −2 −2 0 4
nA,2 1 1 1 0 0 −2 −2 0 4
nA,3 1 0 0 1 1 0 0 −2 0
nA,4 1 0 0 1 1 0 0 −2 0
nE,1 1 0 1 1 1 −2 −2 −2 4
nE,2 1 0 1 1 1 −2 −2 −2 4
nE,3 1 1 0 0 0 0 0 0 0
nE,4 1 1 0 0 0 0 0 0 0

(11)

SG11 a1 a2 a3 a4 a5
ν 4 4 0 0 0
nΓ,1 1 2 0 0 0
nΓ,2 1 2 0 0 0
nΓ,3 1 0 0 0 0
nΓ,4 1 0 0 0 0
nB,1 1 0 0 2 0
nB,2 1 0 0 2 0
nB,3 1 2 0 −2 0
nB,4 1 2 0 −2 0
nY,1 1 0 2 0 0
nY,2 1 0 2 0 0
nY,3 1 2 −2 0 0
nY,4 1 2 −2 0 0
nZ,1 1 1 0 0 0
nC,1 1 1 0 0 0
nD,1 1 1 0 0 0
nA,1 1 2 −2 −2 4
nA,2 1 2 −2 −2 4
nA,3 1 0 2 2 −4
nA,4 1 0 2 2 −4
nE,1 1 1 0 0 0

(12)
13
13

SG12 a1 a2 a3 a4 a5 a6 a7
ν 4 4 −8 2 −4 8 −8
nΓ,1 1 2 −4 1 −2 4 −4
nΓ,2 1 2 −4 1 −2 4 −4
nΓ,3 1 0 0 0 0 0 0
nΓ,4 1 0 0 0 0 0 0
nA,1 1 0 −1 0 0 2 −4
nA,2 1 0 −1 0 0 2 −4
nA,3 1 2 −3 1 −2 2 0
nA,4 1 2 −3 1 −2 2 0
nZ,1 1 0 −2 1 0 2 −4
nZ,2 1 0 −2 1 0 2 −4
nZ,3 1 2 −2 0 −2 2 0
nZ,4 1 2 −2 0 −2 2 0
nM,1 1 2 −3 0 −2 4 0
nM,2 1 2 −3 0 −2 4 0
nM,3 1 0 −1 1 0 0 −4
nM,4 1 0 −1 1 0 0 −4
nL,1 1 1 −1 1 −2 0 0
nL,2 1 1 −3 0 0 4 −4
nV,1 1 1 0 0 0 0 0
nV,2 1 1 −4 1 −2 4 −4

(13)

SG13 a1 a2 a3 a4 a5
ν 4 4 0 0 0
nΓ,1 1 2 0 0 0
nΓ,2 1 2 0 0 0
nΓ,3 1 0 0 0 0
nΓ,4 1 0 0 0 0
nB,1 1 1 0 0 0
nY,1 1 0 2 0 0
nY,2 1 0 2 0 0
nY,3 1 2 −2 0 0
nY,4 1 2 −2 0 0
nZ,1 1 2 −2 −2 4
nZ,2 1 2 −2 −2 4
nZ,3 1 0 2 2 −4
nZ,4 1 0 2 2 −4
nC,1 1 0 0 2 0
nC,2 1 0 0 2 0
nC,3 1 2 0 −2 0
nC,4 1 2 0 −2 0
nD,1 1 1 0 0 0
nA,1 1 1 0 0 0
nE,1 1 1 0 0 0

(14)
14
14

SG14 a1 a2 a3 a4 a5
ν 8 4 4 −8 −16
nΓ,1 2 2 2 −2 −8
nΓ,2 2 2 2 −2 −8
nΓ,3 2 0 0 −2 0
nΓ,4 2 0 0 −2 0
nB,1 2 1 1 −2 −4
nY,1 2 0 2 −2 −4
nY,2 2 0 2 −2 −4
nY,3 2 2 0 −2 −4
nY,4 2 2 0 −2 −4
nZ,1 2 1 1 −2 −4
nC,1 2 1 1 −2 −4
nD,1 1 1 1 −2 −4
nD,2 1 1 1 −2 −4
nD,3 1 0 0 0 0
nD,4 1 0 0 0 0
nA,1 2 1 1 −2 −4
nE,1 1 0 1 0 −4
nE,2 1 0 1 0 −4
nE,3 1 1 0 −2 0
nE,4 1 1 0 −2 0

(15)

SG15 a1 a2 a3 a4 a5
ν 4 4 −12 16 −16
nΓ,1 1 2 −6 8 −8
nΓ,2 1 2 −6 8 −8
nΓ,3 1 0 0 0 0
nΓ,4 1 0 0 0 0
nA,1 1 1 −3 4 −4
nZ,1 1 0 −2 4 −4
nZ,2 1 0 −2 4 −4
nZ,3 1 2 −4 4 −4
nZ,4 1 2 −4 4 −4
nM,1 1 1 −3 4 −4
nL,1 1 2 −5 6 −4
nL,2 1 0 −1 2 −4
nV,1 1 1 0 0 0
nV,2 1 1 −6 8 −8

(16)

SG16 a1
ν 2
nΓ,1 1
nY,1 1
nX,1 1
nZ,1 1
nU,1 1
nT,1 1
nS,1 1
nR,1 1

(17)
15
15

SG17 a1
ν 4
nΓ,1 2
nY,1 2
nX,1 2
nZ,1 1
nZ,2 1
nZ,3 1
nZ,4 1
nU,1 1
nU,2 1
nU,3 1
nU,4 1
nT,1 1
nT,2 1
nT,3 1
nT,4 1
nS,1 2
nR,1 1
nR,2 1
nR,3 1
nR,4 1

(18)

SG18 a1
ν 4
nΓ,1 2
nY,1 1
nY,2 1
nY,3 1
nY,4 1
nX,1 1
nX,2 1
nX,3 1
nX,4 1
nZ,1 2
nU,1 1
nU,2 1
nU,3 1
nU,4 1
nT,1 1
nT,2 1
nT,3 1
nT,4 1
nS,1 1
nR,1 1

(19)
16
16

SG19 a1
ν 8
nΓ,1 4
nY,1 2
nY,2 2
nY,3 2
nY,4 2
nX,1 2
nX,2 2
nX,3 2
nX,4 2
nZ,1 2
nZ,2 2
nZ,3 2
nZ,4 2
nU,1 2
nT,1 2
nS,1 2
nR,1 1
nR,2 1
nR,3 1
nR,4 1

(20)

SG20 a1
ν 4
nΓ,1 2
nY,1 2
nZ,1 1
nZ,2 1
nZ,3 1
nZ,4 1
nT,1 1
nT,2 1
nT,3 1
nT,4 1
nS,1 2
nS,2 2
nR,1 1
nR,2 1

(21)

SG21 a1
ν 2
nΓ,1 1
nY,1 1
nZ,1 1
nT,1 1
nS,1 1
nS,2 0
nR,1 1
nR,2 0

(22)
17
17

SG22 a1
ν 2
nΓ,1 1
nY,1 1
nX,1 1
nZ,1 1
nL,1 1

(23)

SG23 a1
ν 2
nΓ,1 1
nX,1 1
nR,1 1
nR,2 1
nS,1 1
nS,2 1
nT,1 1
nT,2 1
nW,1 1

(24)

SG24 a1
ν 4
nΓ,1 2
nX,1 2
nR,1 2
nR,2 2
nS,1 2
nS,2 2
nT,1 2
nT,2 2
nW,1 1
nW,2 1
nW,3 1
nW,4 1

(25)

SG25 a1
ν 2
nΓ,1 1
nY,1 1
nX,1 1
nZ,1 1
nU,1 1
nT,1 1
nS,1 1
nR,1 1

(26)

SG26 a1
ν 2
nΓ,1 1
nY,1 1
nX,1 1
nZ,1 1
nU,1 1
nT,1 1
nS,1 1
nR,1 1

(27)
18
18

SG27 a1
ν 2
nΓ,1 1
nY,1 1
nX,1 1
nZ,1 1
nU,1 1
nT,1 1
nS,1 1
nR,1 1

(28)

SG28 a1
ν 4
nΓ,1 2
nY,1 1
nY,2 1
nY,3 1
nY,4 1
nX,1 2
nZ,1 2
nU,1 2
nT,1 1
nT,2 1
nT,3 1
nT,4 1
nS,1 1
nS,2 1
nS,3 1
nS,4 1
nR,1 1
nR,2 1
nR,3 1
nR,4 1

(29)

SG29 a1
ν 8
nΓ,1 4
nY,1 2
nY,2 2
nY,3 2
nY,4 2
nX,1 4
nZ,1 2
nU,1 2
nT,1 1
nT,2 1
nT,3 1
nT,4 1
nS,1 2
nS,2 2
nS,3 2
nS,4 2
nR,1 1
nR,2 1
nR,3 1
nR,4 1

(30)
19
19

SG30 a1
ν 4
nΓ,1 2
nY,1 1
nY,2 1
nY,3 1
nY,4 1
nX,1 2
nZ,1 1
nU,1 1
nT,1 1
nT,2 1
nT,3 1
nT,4 1
nS,1 1
nS,2 1
nS,3 1
nS,4 1
nR,1 1
nR,2 1
nR,3 1
nR,4 1

(31)

SG31 a1
ν 4
nΓ,1 2
nY,1 1
nY,2 1
nY,3 1
nY,4 1
nX,1 2
nZ,1 1
nU,1 1
nT,1 1
nT,2 1
nT,3 1
nT,4 1
nS,1 1
nS,2 1
nS,3 1
nS,4 1
nR,1 1
nR,2 1
nR,3 1
nR,4 1

(32)
20
20

SG32 a1
ν 4
nΓ,1 2
nY,1 1
nY,2 1
nY,3 1
nY,4 1
nX,1 1
nX,2 1
nX,3 1
nX,4 1
nZ,1 2
nU,1 1
nU,2 1
nU,3 1
nU,4 1
nT,1 1
nT,2 1
nT,3 1
nT,4 1
nS,1 1
nR,1 1

(33)

SG33 a1
ν 8
nΓ,1 4
nY,1 2
nY,2 2
nY,3 2
nY,4 2
nX,1 2
nX,2 2
nX,3 2
nX,4 2
nZ,1 2
nU,1 2
nU,2 2
nU,3 2
nU,4 2
nT,1 1
nT,2 1
nT,3 1
nT,4 1
nS,1 2
nR,1 2

(34)
21
21

SG34 a1
ν 4
nΓ,1 2
nY,1 1
nY,2 1
nY,3 1
nY,4 1
nX,1 1
nX,2 1
nX,3 1
nX,4 1
nZ,1 1
nU,1 1
nU,2 1
nU,3 1
nU,4 1
nT,1 1
nT,2 1
nT,3 1
nT,4 1
nS,1 1
nR,1 2

(35)

SG35 a1
ν 2
nΓ,1 1
nY,1 1
nZ,1 1
nT,1 1
nS,1 1
nS,2 1
nR,1 1
nR,2 1

(36)

SG36 a1
ν 4
nΓ,1 2
nY,1 2
nZ,1 1
nT,1 1
nS,1 2
nS,2 2
nR,1 1
nR,2 1

(37)

SG37 a1
ν 4
nΓ,1 2
nY,1 2
nZ,1 1
nT,1 1
nS,1 2
nS,2 2
nR,1 2
nR,2 2

(38)
22
22

SG38 a1
ν 2
nΓ,1 1
nY,1 1
nZ,1 1
nT,1 1
nS,1 1
nS,2 1
nR,1 1
nR,2 1

(39)

SG39 a1
ν 4
nΓ,1 2
nY,1 2
nX,1 2
nT,1 2
nS,1 1
nS,2 1
nR,1 1
nR,2 1

(40)

SG40 a1
ν 4
nΓ,1 2
nY,1 2
nZ,1 1
nZ,2 1
nZ,3 1
nZ,4 1
nT,1 1
nT,2 1
nT,3 1
nT,4 1
nS,1 2
nS,2 2
nR,1 2
nR,2 2

(41)

SG41 a1
ν 4
nΓ,1 2
nY,1 2
nZ,1 1
nZ,2 1
nZ,3 1
nZ,4 1
nT,1 1
nT,2 1
nT,3 1
nT,4 1
nS,1 1
nS,2 1
nR,1 1
nR,2 1

(42)
23
23

SG42 a1
ν 2
nΓ,1 1
nY,1 1
nX,1 1
nZ,1 1
nL,1 1

(43)

SG43 a1
ν 4
nΓ,1 2
nY,1 1
nY,2 1
nY,3 1
nY,4 1
nX,1 1
nX,2 1
nX,3 1
nX,4 1
nZ,1 1
nL,1 2

(44)

SG43 a1
ν 2
nΓ,1 1
nX,1 1
nR,1 1
nR,2 1
nS,1 1
nS,2 1
nT,1 1
nT,2 1
nW,1 1
nW,2 1

(45)

SG45 a1
ν 4
nΓ,1 2
nX,1 2
nR,1 1
nR,2 1
nS,1 1
nS,2 1
nT,1 2
nT,2 2
nW,1 1
nW,2 1

(46)
24
24

SG46 a1
ν 4
nΓ,1 2
nX,1 2
nR,1 2
nR,2 2
nS,1 1
nS,2 1
nT,1 2
nT,2 2
nW,1 2
nW,2 2

(47)

SG47 a1 a2 a3 a4 a5 a6 a7 a8 a9
ν 4 2 2 2 −2 4 −4 −4 8
nΓ,1 1 1 1 1 −1 2 −2 −2 4
nΓ,2 1 0 0 0 0 0 0 0 0
nY,1 1 0 1 0 0 0 0 0 0
nY,2 1 1 0 1 −1 2 −2 −2 4
nX,1 1 0 0 0 1 0 0 0 0
nX,2 1 1 1 1 −2 2 −2 −2 4
nZ,1 1 0 0 1 0 0 0 0 0
nZ,2 1 1 1 0 −1 2 −2 −2 4
nU,1 1 1 1 0 0 0 −2 0 4
nU,2 1 0 0 1 −1 2 0 −2 0
nT,1 1 1 0 0 1 0 −2 −2 4
nT,2 1 0 1 1 −2 2 0 0 0
nS,1 1 1 0 1 0 0 0 −2 4
nS,2 1 0 1 0 −1 2 −2 0 0
nR,1 1 0 1 1 −1 2 −2 −2 4
nR,2 1 1 0 0 0 0 0 0 0

(48)

SG48 a1 a2 a3
ν 4 8 0
nΓ,1 1 4 0
nΓ,2 1 0 0
nY,1 1 2 0
nY,2 1 2 0
nX,1 1 2 0
nX,2 1 2 0
nZ,1 1 2 0
nZ,2 1 2 0
nU,1 1 2 0
nU,2 1 2 0
nT,1 1 2 0
nT,2 1 2 0
nS,1 1 2 0
nS,2 1 2 0
nR,1 1 4 −4
nR,2 1 0 4

(49)
25
25

SG49 a1 a2 a3 a4 a5
ν 4 4 0 0 0
nΓ,1 1 2 0 0 0
nΓ,2 1 0 0 0 0
nY,1 1 2 −2 −2 4
nY,2 1 0 2 2 −4
nX,1 1 0 2 0 0
nX,2 1 2 −2 0 0
nZ,1 1 1 0 0 0
nZ,2 1 1 0 0 0
nU,1 1 1 0 0 0
nU,2 1 1 0 0 0
nT,1 1 1 0 0 0
nT,2 1 1 0 0 0
nS,1 1 0 0 2 0
nS,2 1 2 0 −2 0
nR,1 1 1 0 0 0
nR,2 1 1 0 0 0

(50)

SG50 a1 a2 a3
ν 4 8 0
nΓ,1 1 4 0
nΓ,2 1 0 0
nY,1 1 2 0
nY,2 1 2 0
nX,1 1 2 0
nX,2 1 2 0
nZ,1 1 0 4
nZ,2 1 4 −4
nU,1 1 2 0
nU,2 1 2 0
nT,1 1 2 0
nT,2 1 2 0
nS,1 1 2 0
nS,2 1 2 0
nR,1 1 2 0
nR,2 1 2 0

(51)

SG51 a1 a2 a3 a4 a5
ν 4 4 0 0 0
nΓ,1 1 2 0 0 0
nΓ,2 1 0 0 0 0
nY,1 1 0 2 0 0
nY,2 1 2 −2 0 0
nX,1 1 0 0 2 0
nX,2 1 2 0 −2 0
nZ,1 1 1 0 0 0
nZ,2 1 1 0 0 0
nU,1 1 1 0 0 0
nU,2 1 1 0 0 0
nT,1 1 1 0 0 0
nT,2 1 1 0 0 0
nS,1 1 2 −2 −2 4
nS,2 1 0 2 2 −4
nR,1 1 1 0 0 0
nR,2 1 1 0 0 0

(52)
26
26

SG52 a1 a2 a3
ν 8 8 −32
nΓ,1 2 4 −12
nΓ,2 2 0 −4
nY,1 2 2 −8
nY,2 2 2 −8
nX,1 2 2 −8
nX,2 2 2 −8
nZ,1 2 2 −8
nZ,2 2 2 −8
nU,1 1 1 −4
nU,2 1 1 −4
nT,1 1 0 0
nT,2 1 0 0
nT,3 1 0 0
nT,4 1 0 0
nT,5 1 2 −8
nT,6 1 2 −8
nT,7 1 2 −8
nT,8 1 2 −8
nS,1 2 2 −8
nS,2 2 2 −8
nR,1 2 2 −8
nR,2 2 2 −8

(53)

SG53 a1 a2 a3 a4 a5
ν 8 4 −20 24 −16
nΓ,1 2 2 −8 10 −8
nΓ,2 2 0 −2 2 0
nY,1 2 1 −5 6 −4
nY,2 2 1 −5 6 −4
nX,1 2 0 −4 6 −4
nX,2 2 2 −6 6 −4
nZ,1 2 1 −5 6 −4
nZ,2 2 1 −5 6 −4
nU,1 2 1 −5 6 −4
nU,2 2 1 −5 6 −4
nT,1 1 0 −3 4 −4
nT,2 1 0 −3 4 −4
nT,3 1 0 −3 4 −4
nT,4 1 0 −3 4 −4
nT,5 1 1 −2 2 0
nT,6 1 1 −2 2 0
nT,7 1 1 −2 2 0
nT,8 1 1 −2 2 0
nS,1 2 1 −5 6 −4
nS,2 2 1 −5 6 −4
nR,1 1 1 −5 6 −4
nR,2 1 1 −5 6 −4
nR,3 1 1 −5 6 −4
nR,4 1 1 −5 6 −4
nR,5 1 0 0 0 0
nR,6 1 0 0 0 0
nR,7 1 0 0 0 0
nR,8 1 0 0 0 0

(54)
27
27

SG54 a1 a2 a3
ν 8 0 0
nΓ,1 2 2 0
nΓ,2 2 −2 0
nY,1 2 −2 4
nY,2 2 2 −4
nX,1 2 0 0
nX,2 2 0 0
nZ,1 2 0 0
nZ,2 2 0 0
nU,1 1 0 0
nU,2 1 0 0
nT,1 2 0 0
nT,2 2 0 0
nS,1 2 0 0
nS,2 2 0 0
nR,1 1 0 0
nR,2 1 0 0

(55)

SG55 a1 a2 a3 a4 a5
ν 8 4 4 −8 −16
nΓ,1 2 2 2 −2 −8
nΓ,2 2 0 0 −2 0
nY,1 2 1 1 −2 −4
nY,2 2 1 1 −2 −4
nX,1 2 1 1 −2 −4
nX,2 2 1 1 −2 −4
nZ,1 2 0 2 −2 −4
nZ,2 2 2 0 −2 −4
nU,1 2 1 1 −2 −4
nU,2 2 1 1 −2 −4
nT,1 2 1 1 −2 −4
nT,2 2 1 1 −2 −4
nS,1 1 0 0 0 0
nS,2 1 1 1 −2 −4
nR,1 1 1 0 −2 0
nR,2 1 0 1 0 −4

(56)

SG56 a1 a2 a3
ν 8 8 −32
nΓ,1 2 4 −12
nΓ,2 2 0 −4
nY,1 2 2 −8
nY,2 2 2 −8
nX,1 2 2 −8
nX,2 2 2 −8
nZ,1 2 2 −8
nZ,2 2 2 −8
nU,1 1 1 −4
nU,2 1 1 −4
nT,1 1 1 −4
nT,2 1 1 −4
nS,1 2 2 −8
nS,2 2 2 −8
nR,1 1 2 −8
nR,2 1 0 0

(57)
28
28

SG57 a1 a2 a3
ν 8 0 0
nΓ,1 2 2 0
nΓ,2 2 −2 0
nY,1 2 0 0
nY,2 2 0 0
nX,1 2 0 0
nX,2 2 0 0
nZ,1 2 −2 4
nZ,2 2 2 −4
nU,1 2 0 0
nU,2 2 0 0
nT,1 2 0 0
nT,2 2 0 0
nS,1 1 0 0
nS,2 1 0 0
nR,1 1 0 0
nR,2 1 0 0

(58)

SG58 a1 a2 a3 a4 a5
ν 8 4 4 4 −48
nΓ,1 2 2 2 2 −20
nΓ,2 2 0 0 0 −4
nY,1 2 1 1 1 −12
nY,2 2 1 1 1 −12
nX,1 2 1 1 1 −12
nX,2 2 1 1 1 −12
nZ,1 2 1 1 1 −12
nZ,2 2 1 1 1 −12
nU,1 1 1 0 1 −8
nU,2 1 1 0 1 −8
nU,3 1 1 0 1 −8
nU,4 1 1 0 1 −8
nU,5 1 0 1 0 −4
nU,6 1 0 1 0 −4
nU,7 1 0 1 0 −4
nU,8 1 0 1 0 −4
nT,1 1 0 1 1 −8
nT,2 1 0 1 1 −8
nT,3 1 0 1 1 −8
nT,4 1 0 1 1 −8
nT,5 1 1 0 0 −4
nT,6 1 1 0 0 −4
nT,7 1 1 0 0 −4
nT,8 1 1 0 0 −4
nS,1 1 0 0 1 −4
nS,2 1 1 1 0 −8
nR,1 2 1 1 1 −12
nR,2 2 1 1 1 −12

(59)
29
29

SG59 a1 a2 a3
ν 4 8 0
nΓ,1 1 4 0
nΓ,2 1 0 0
nY,1 1 2 0
nY,2 1 2 0
nX,1 1 2 0
nX,2 1 2 0
nZ,1 1 0 4
nZ,2 1 4 −4
nU,1 1 2 0
nU,2 1 2 0
nT,1 1 2 0
nT,2 1 2 0
nS,1 1 2 0
nS,2 1 2 0
nR,1 1 2 0
nR,2 1 2 0

(60)

SG60 a1 a2 a3
ν 8 8 −32
nΓ,1 2 4 −12
nΓ,2 2 0 −4
nY,1 2 2 −8
nY,2 2 2 −8
nX,1 2 2 −8
nX,2 2 2 −8
nZ,1 2 2 −8
nZ,2 2 2 −8
nU,1 1 0 0
nU,2 1 0 0
nU,3 1 0 0
nU,4 1 0 0
nU,5 1 2 −8
nU,6 1 2 −8
nU,7 1 2 −8
nU,8 1 2 −8
nT,1 1 1 −4
nT,2 1 1 −4
nS,1 1 1 −4
nS,2 1 1 −4
nR,1 1 1 −4
nR,2 1 1 −4

(61)
30
30

SG61 a1 a2 a3
ν 16 8 −32
nΓ,1 4 4 −12
nΓ,2 4 0 −4
nY,1 4 2 −8
nY,2 4 2 −8
nX,1 4 2 −8
nX,2 4 2 −8
nZ,1 4 2 −8
nZ,2 4 2 −8
nU,1 2 1 −4
nU,2 2 1 −4
nT,1 2 1 −4
nT,2 2 1 −4
nS,1 2 1 −4
nS,2 2 1 −4
nR,1 1 0 0
nR,2 1 0 0
nR,3 1 0 0
nR,4 1 0 0
nR,5 1 1 −4
nR,6 1 1 −4
nR,7 1 1 −4
nR,8 1 1 −4

(62)

SG62 a1 a2 a3
ν 8 8 −32
nΓ,1 2 4 −12
nΓ,2 2 0 −4
nY,1 2 2 −8
nY,2 2 2 −8
nX,1 2 2 −8
nX,2 2 2 −8
nZ,1 2 2 −8
nZ,2 2 2 −8
nU,1 1 0 0
nU,2 1 2 −8
nT,1 2 2 −8
nT,2 2 2 −8
nS,1 1 1 −4
nS,2 1 1 −4
nR,1 1 1 −4
nR,2 1 1 −4

(63)
31
31

SG63 a1 a2 a3 a4
ν 4 −4 8 −16
nΓ,1 1 −2 4 −8
nΓ,2 1 0 0 0
nY,1 1 −2 4 −4
nY,2 1 0 0 −4
nZ,1 1 −1 2 −4
nZ,2 1 −1 2 −4
nT,1 1 −1 2 −4
nT,2 1 −1 2 −4
nS,1 1 2 −2 0
nS,2 1 2 −2 0
nS,3 1 −4 6 −8
nS,4 1 −4 6 −8
nR,1 1 −1 2 −4

(64)

SG64 a1 a2 a3 a4
ν 8 −12 16 −16
nΓ,1 2 −4 6 −8
nΓ,2 2 −2 2 0
nY,1 2 −4 6 −4
nY,2 2 −2 2 −4
nZ,1 2 −3 4 −4
nZ,2 2 −3 4 −4
nT,1 2 −3 4 −4
nT,2 2 −3 4 −4
nS,1 2 −3 4 −4
nR,1 1 0 0 0
nR,2 1 0 0 0
nR,3 1 −3 4 −4
nR,4 1 −3 4 −4

(65)

SG65 a1 a2 a3 a4 a5 a6 a7
ν 4 4 −8 2 −4 8 −8
nΓ,1 1 2 −4 1 −2 4 −4
nΓ,2 1 0 0 0 0 0 0
nY,1 1 0 −2 1 0 2 −4
nY,2 1 2 −2 0 −2 2 0
nZ,1 1 0 −1 0 0 2 −4
nZ,2 1 2 −3 1 −2 2 0
nT,1 1 2 −3 0 −2 4 0
nT,2 1 0 −1 1 0 0 −4
nS,1 1 1 −1 1 −2 0 0
nS,2 1 1 −1 1 −2 0 0
nS,3 1 1 −3 0 0 4 −4
nS,4 1 1 −3 0 0 4 −4
nR,1 1 1 0 0 0 0 0
nR,2 1 1 0 0 0 0 0
nR,3 1 1 −4 1 −2 4 −4
nR,4 1 1 −4 1 −2 4 −4

(66)
32
32

SG66 a1 a2 a3 a4 a5
ν 4 4 −12 16 −16
nΓ,1 1 2 −6 8 −8
nΓ,2 1 0 0 0 0
nY,1 1 0 −2 4 −4
nY,2 1 2 −4 4 −4
nZ,1 1 1 −3 4 −4
nZ,2 1 1 −3 4 −4
nT,1 1 1 −3 4 −4
nT,2 1 1 −3 4 −4
nS,1 1 1 0 0 0
nS,2 1 1 0 0 0
nS,3 1 1 −6 8 −8
nS,4 1 1 −6 8 −8
nR,1 1 2 −5 6 −4
nR,2 1 2 −5 6 −4
nR,3 1 0 −1 2 −4
nR,4 1 0 −1 2 −4

(67)

SG67 a1 a2 a3 a4 a5
ν 4 4 0 0 0
nΓ,1 1 2 0 0 0
nΓ,2 1 0 0 0 0
nY,1 1 0 0 2 0
nY,2 1 2 0 −2 0
nZ,1 1 0 2 0 0
nZ,2 1 2 −2 0 0
nT,1 1 2 −2 −2 4
nT,2 1 0 2 2 −4
nS,1 1 1 0 0 0
nR,1 1 1 0 0 0

(68)

SG68 a1 a2 a3
ν 4 8 0
nΓ,1 1 4 0
nΓ,2 1 0 0
nY,1 1 0 4
nY,2 1 4 −4
nZ,1 1 2 0
nZ,2 1 2 0
nT,1 1 2 0
nT,2 1 2 0
nS,1 1 2 0
nR,1 1 2 0

(69)

SG69 a1 a2 a3 a4 a5 a6
ν 4 4 −6 0 8 −8
nΓ,1 1 2 −3 0 4 −4
nΓ,2 1 0 0 0 0 0
nY,1 1 0 −1 0 2 −4
nY,2 1 2 −2 0 2 0
nX,1 1 0 −1 2 2 −4
nX,2 1 2 −2 −2 2 0
nZ,1 1 2 −3 −2 4 0
nZ,2 1 0 0 2 0 −4
nL,1 1 1 0 0 0 0
nL,2 1 1 −3 0 4 −4

(70)
33
33

SG70 a1 a2 a3
ν 4 8 −16
nΓ,1 1 4 −8
nΓ,2 1 0 0
nY,1 1 2 −4
nY,2 1 2 −4
nX,1 1 2 −4
nX,2 1 2 −4
nZ,1 1 2 −4
nZ,2 1 2 −4
nL,1 1 1 0
nL,2 1 3 −8

(71)

SG71 a1 a2 a3 a4 a5 a6
ν 4 −10 2 2 8 −24
nΓ,1 1 −5 1 1 4 −12
nΓ,2 1 0 0 0 0 0
nX,1 1 −5 1 1 4 −8
nX,2 1 0 0 0 0 −4
nR,1 1 −1 1 0 0 −4
nR,2 1 −1 1 0 0 −4
nR,3 1 −4 0 1 4 −8
nR,4 1 −4 0 1 4 −8
nS,1 1 −1 0 0 2 −4
nS,2 1 −1 0 0 2 −4
nS,3 1 −4 1 1 2 −8
nS,4 1 −4 1 1 2 −8
nT,1 1 −1 0 1 0 −4
nT,2 1 −1 0 1 0 −4
nT,3 1 −4 1 0 4 −8
nT,4 1 −4 1 0 4 −8
nW,1 2 −5 1 1 4 −12

(72)

SG72 a1 a2 a3 a4
ν 4 −4 8 −16
nΓ,1 1 −2 4 −8
nΓ,2 1 0 0 0
nX,1 1 −2 4 −4
nX,2 1 0 0 −4
nR,1 1 −1 2 −4
nS,1 1 −1 2 −4
nT,1 1 2 −2 0
nT,2 1 2 −2 0
nT,3 1 −4 6 −8
nT,4 1 −4 6 −8
nW,1 1 −1 2 −4

(73)
34
34

SG73 a1 a2 a3
ν 8 0 0
nΓ,1 2 2 0
nΓ,2 2 −2 0
nX,1 2 2 −4
nX,2 2 −2 4
nR,1 2 0 0
nS,1 2 0 0
nT,1 2 0 0
nW,1 1 0 0
nW,2 1 0 0
nW,3 1 0 0
nW,4 1 0 0

(74)

SG74 a1 a2 a3 a4 a5
ν 4 4 −12 16 −16
nΓ,1 1 2 −6 8 −8
nΓ,2 1 0 0 0 0
nX,1 1 2 −4 4 −4
nX,2 1 0 −2 4 −4
nR,1 1 1 −6 8 −8
nR,2 1 1 −6 8 −8
nR,3 1 1 0 0 0
nR,4 1 1 0 0 0
nS,1 1 0 −1 2 −4
nS,2 1 0 −1 2 −4
nS,3 1 2 −5 6 −4
nS,4 1 2 −5 6 −4
nT,1 1 1 −3 4 −4
nW,1 1 1 −3 4 −4
nW,2 1 1 −3 4 −4
nW,3 1 1 −3 4 −4
nW,4 1 1 −3 4 −4

(75)

SG75 a1 a2 a3
ν 4 2 2
nΓ,1 1 1 1
nΓ,2 1 0 0
nΓ,3 1 0 0
nΓ,4 1 1 1
nM,1 1 0 1
nM,2 1 1 0
nM,3 1 1 0
nM,4 1 0 1
nZ,1 1 1 1
nZ,2 1 0 0
nZ,3 1 0 0
nZ,4 1 1 1
nA,1 1 0 1
nA,2 1 1 0
nA,3 1 1 0
nA,4 1 0 1
nR,1 2 1 1
nR,2 2 1 1
nX,1 2 1 1
nX,2 2 1 1

(76)
35
35

SG76 a1
ν 8
nΓ,1 2
nΓ,2 2
nΓ,3 2
nΓ,4 2
nM,1 2
nM,2 2
nM,3 2
nM,4 2
nZ,1 1
nZ,2 2
nZ,3 1
nZ,4 2
nA,1 1
nA,2 2
nA,3 1
nA,4 2
nR,1 2
nR,2 2
nX,1 4
nX,2 4

(77)

SG77 a1
ν 4
nΓ,1 1
nΓ,2 1
nΓ,3 1
nΓ,4 1
nM,1 1
nM,2 1
nM,3 1
nM,4 1
nZ,1 1
nZ,2 1
nZ,3 1
nZ,4 1
nA,1 1
nA,2 1
nA,3 1
nA,4 1
nR,1 2
nR,2 2
nX,1 2
nX,2 2

(78)
36
36

SG78 a1
ν 8
nΓ,1 2
nΓ,2 2
nΓ,3 2
nΓ,4 2
nM,1 2
nM,2 2
nM,3 2
nM,4 2
nZ,1 1
nZ,2 2
nZ,3 1
nZ,4 2
nA,1 1
nA,2 2
nA,3 1
nA,4 2
nR,1 2
nR,2 2
nX,1 4
nX,2 4

(79)

SG79 a1 a2
ν 4 2
nΓ,1 1 1
nΓ,2 1 0
nΓ,3 1 0
nΓ,4 1 1
nN,1 2 1
nX,1 2 1
nX,2 2 1
nZ,1 1 1
nZ,2 1 0
nZ,3 1 0
nZ,4 1 1
nP,1 2 1
nP,2 2 1

(80)

SG80 a1
ν 4
nΓ,1 1
nΓ,2 1
nΓ,3 1
nΓ,4 1
nN,1 2
nX,1 2
nX,2 2
nZ,1 1
nZ,2 1
nZ,3 1
nZ,4 1
nP,1 2
nP,2 1

(81)
37
37

SG81 a1 a2 a3 a4 a5
ν 4 2 2 2 −4
nΓ,1 1 0 0 0 0
nΓ,2 1 1 1 1 −2
nΓ,3 1 1 1 1 −2
nΓ,4 1 0 0 0 0
nM,1 1 1 1 0 −2
nM,2 1 0 0 1 0
nM,3 1 0 0 1 0
nM,4 1 1 1 0 −2
nZ,1 1 1 0 1 −2
nZ,2 1 0 1 0 0
nZ,3 1 0 1 0 0
nZ,4 1 1 0 1 −2
nA,1 1 0 1 1 −2
nA,2 1 1 0 0 0
nA,3 1 1 0 0 0
nA,4 1 0 1 1 −2
nR,1 2 1 1 1 −2
nR,2 2 1 1 1 −2
nX,1 2 1 1 1 −2
nX,2 2 1 1 1 −2

(82)

SG82 a1 a2 a3 a4 a5
ν 4 2 2 2 −4
nΓ,1 1 0 0 0 0
nΓ,2 1 1 1 1 −2
nΓ,3 1 1 1 1 −2
nΓ,4 1 0 0 0 0
nN,1 2 1 1 1 −2
nX,1 2 1 1 1 −2
nX,2 2 1 1 1 −2
nZ,1 1 1 1 0 −2
nZ,2 1 0 0 1 0
nZ,3 1 0 0 1 0
nZ,4 1 1 1 0 −2
nP,1 1 0 1 1 −2
nP,2 1 0 1 0 0
nP,3 1 1 0 0 0
nP,4 1 1 0 1 −2

(83)
38
38

SG83 a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 a11 a12 a13
ν 8 4 4 4 4 2 2 2 −48 2 8 40 0
nΓ,1 1 1 1 1 1 1 0 1 −14 1 2 12 0
nΓ,2 1 0 0 1 1 0 1 0 −6 0 2 4 0
nΓ,3 1 0 0 1 1 0 1 0 −6 0 2 4 0
nΓ,4 1 1 1 1 1 1 0 1 −14 1 2 12 0
nΓ,5 1 1 1 0 0 0 0 0 −4 0 0 4 0
nΓ,6 1 0 0 0 0 0 0 0 0 0 0 0 0
nΓ,7 1 0 0 0 0 0 0 0 0 0 0 0 0
nΓ,8 1 1 1 0 0 0 0 0 −4 0 0 4 0
nM,1 1 0 1 0 0 0 1 0 −6 1 −2 8 0
nM,2 1 1 0 0 0 1 0 1 −6 0 2 4 0
nM,3 1 1 0 0 0 1 0 1 −6 0 2 4 0
nM,4 1 0 1 0 0 0 1 0 −6 1 −2 8 0
nM,5 1 0 1 1 1 0 0 0 −6 0 2 4 0
nM,6 1 1 0 1 1 0 0 0 −6 0 2 4 0
nM,7 1 1 0 1 1 0 0 0 −6 0 2 4 0
nM,8 1 0 1 1 1 0 0 0 −6 0 2 4 0
nZ,1 1 1 1 0 1 0 0 1 −5 0 2 4 0
nZ,2 1 0 0 0 1 0 0 0 0 0 0 0 0
nZ,3 1 0 0 0 1 0 0 0 0 0 0 0 0
nZ,4 1 1 1 0 1 0 0 1 −5 0 2 4 0
nZ,5 1 1 1 1 0 1 0 0 −13 1 0 12 0
nZ,6 1 0 0 1 0 0 1 0 −6 0 2 4 0
nZ,7 1 0 0 1 0 0 1 0 −6 0 2 4 0
nZ,8 1 1 1 1 0 1 0 0 −13 1 0 12 0
nA,1 1 0 1 1 0 0 0 0 −11 0 0 12 −8
nA,2 1 1 0 1 0 0 0 1 −6 0 2 4 0
nA,3 1 1 0 1 0 0 0 1 −6 0 2 4 0
nA,4 1 0 1 1 0 0 0 0 −11 0 0 12 −8
nA,5 1 0 1 0 1 0 1 0 −1 1 0 0 8
nA,6 1 1 0 0 1 1 0 0 −6 0 2 4 0
nA,7 1 1 0 0 1 1 0 0 −6 0 2 4 0
nA,8 1 0 1 0 1 0 1 0 −1 1 0 0 8
nR,1 2 1 1 1 1 1 1 0 −15 0 4 12 0
nR,2 2 1 1 1 1 1 1 0 −15 0 4 12 0
nR,3 2 1 1 1 1 0 0 1 −9 1 0 8 0
nR,4 2 1 1 1 1 0 0 1 −9 1 0 8 0
nX,1 2 1 1 1 1 0 0 0 −8 1 0 8 0
nX,2 2 1 1 1 1 0 0 0 −8 1 0 8 0
nX,3 2 1 1 1 1 1 1 1 −16 0 4 12 0
nX,4 2 1 1 1 1 1 1 1 −16 0 4 12 0

(84)
39
39

SG84 a1 a2 a3 a4 a5 a6 a7
ν 8 4 4 4 −28 32 −32
nΓ,1 1 1 1 1 −7 8 −8
nΓ,2 1 0 0 1 −3 4 −4
nΓ,3 1 0 0 1 −3 4 −4
nΓ,4 1 1 1 1 −7 8 −8
nΓ,5 1 0 0 0 0 0 0
nΓ,6 1 1 1 0 −4 4 −4
nΓ,7 1 1 1 0 −4 4 −4
nΓ,8 1 0 0 0 0 0 0
nM,1 1 0 1 0 −3 4 −4
nM,2 1 1 0 0 −3 4 −4
nM,3 1 1 0 0 −3 4 −4
nM,4 1 0 1 0 −3 4 −4
nM,5 1 1 0 1 −4 4 −4
nM,6 1 0 1 1 −4 4 −4
nM,7 1 0 1 1 −4 4 −4
nM,8 1 1 0 1 −4 4 −4
nZ,1 2 1 1 1 −7 8 −8
nZ,2 2 1 1 1 −7 8 −8
nA,1 2 1 1 1 −7 8 −8
nA,2 2 1 1 1 −7 8 −8
nR,1 2 1 1 2 −9 10 −8
nR,2 2 1 1 2 −9 10 −8
nR,3 2 1 1 0 −5 6 −8
nR,4 2 1 1 0 −5 6 −8
nX,1 2 1 1 1 −4 4 −4
nX,2 2 1 1 1 −4 4 −4
nX,3 2 1 1 1 −10 12 −12
nX,4 2 1 1 1 −10 12 −12

(85)

SG85 a1 a2 a3 a4 a5 a6
ν 8 0 0 4 0 −16
nΓ,1 1 0 0 1 0 −4
nΓ,2 1 0 −2 0 2 −4
nΓ,3 1 0 −2 0 2 −4
nΓ,4 1 0 0 1 0 −4
nΓ,5 1 0 1 1 −2 0
nΓ,6 1 0 1 0 0 0
nΓ,7 1 0 1 0 0 0
nΓ,8 1 0 1 1 −2 0
nM,1 2 0 0 1 0 −4
nM,2 2 0 0 1 0 −4
nZ,1 1 1 3 1 −4 0
nZ,2 1 −1 −1 0 2 −4
nZ,3 1 −1 −1 0 2 −4
nZ,4 1 1 3 1 −4 0
nZ,5 1 −1 −2 1 2 −4
nZ,6 1 1 0 0 0 0
nZ,7 1 1 0 0 0 0
nZ,8 1 −1 −2 1 2 −4
nA,1 2 0 0 1 0 −4
nA,2 2 0 0 1 0 −4
nR,1 2 0 0 1 0 −4
nX,1 2 0 0 1 0 −4

(86)
40
40

SG86 a1 a2 a3 a4 a5
ν 8 0 −4 8 −16
nΓ,1 1 0 −1 2 −4
nΓ,2 1 0 −2 2 −4
nΓ,3 1 0 −2 2 −4
nΓ,4 1 0 −1 2 −4
nΓ,5 1 0 0 0 0
nΓ,6 1 0 1 0 0
nΓ,7 1 0 1 0 0
nΓ,8 1 0 0 0 0
nM,1 2 0 −1 2 −4
nM,2 2 0 −1 2 −4
nZ,1 2 0 −1 2 −4
nZ,2 2 0 −1 2 −4
nA,1 1 1 2 −2 0
nA,2 1 −1 −1 2 −4
nA,3 1 −1 −1 2 −4
nA,4 1 1 2 −2 0
nA,5 1 −1 −3 4 −4
nA,6 1 1 0 0 0
nA,7 1 1 0 0 0
nA,8 1 −1 −3 4 −4
nR,1 2 0 −1 2 −4
nX,1 2 0 −1 2 −4

(87)

SG87 a1 a2 a3 a4 a5 a6 a7 a8 a9
ν 8 −86 4 4 4 2 2 72 −112
nΓ,1 1 −17 1 1 1 1 0 14 −24
nΓ,2 1 −12 0 0 1 0 1 10 −16
nΓ,3 1 −12 0 0 1 0 1 10 −16
nΓ,4 1 −17 1 1 1 1 0 14 −24
nΓ,5 1 −7 1 0 0 0 0 6 −8
nΓ,6 1 −7 0 1 0 0 0 6 −8
nΓ,7 1 −7 0 1 0 0 0 6 −8
nΓ,8 1 −7 1 0 0 0 0 6 −8
nN,1 2 −18 1 1 1 0 0 16 −24
nN,2 2 −25 1 1 1 1 1 20 −32
nX,1 2 −25 1 1 0 1 1 22 −32
nX,2 2 −25 1 1 0 1 1 22 −32
nX,3 2 −18 1 1 2 0 0 14 −24
nX,4 2 −18 1 1 2 0 0 14 −24
nZ,1 1 −12 1 0 1 1 0 10 −16
nZ,2 1 −13 0 1 1 0 1 10 −16
nZ,3 1 −13 0 1 1 0 1 10 −16
nZ,4 1 −12 1 0 1 1 0 10 −16
nZ,5 1 −12 1 1 0 0 0 10 −16
nZ,6 1 −6 0 0 0 0 0 6 −8
nZ,7 1 −6 0 0 0 0 0 6 −8
nZ,8 1 −12 1 1 0 0 0 10 −16
nP,1 2 −18 1 1 1 1 0 14 −24
nP,2 2 −25 1 1 1 0 1 22 −32
nP,3 2 −25 1 1 1 0 1 22 −32
nP,4 2 −18 1 1 1 1 0 14 −24

(88)
41
41

SG88 a1 a2 a3 a4 a5
ν 8 8 −8 4 −16
nΓ,1 1 2 −2 1 −4
nΓ,2 1 2 −2 0 −4
nΓ,3 1 2 −2 0 −4
nΓ,4 1 2 −2 1 −4
nΓ,5 1 0 0 0 0
nΓ,6 1 0 0 1 0
nΓ,7 1 0 0 1 0
nΓ,8 1 0 0 0 0
nN,1 2 1 −1 1 −4
nN,2 2 3 −3 1 −4
nX,1 2 2 −2 1 −4
nZ,1 2 2 −2 1 −4
nZ,2 2 2 −2 1 −4
nP,1 2 2 −2 1 −4
nP,2 1 1 0 0 0
nP,3 2 2 −2 1 −4
nP,4 1 1 −2 1 −4

(89)

SG89 a1 a2 a3
ν 4 2 2
nΓ,1 1 1 1
nΓ,2 1 0 0
nM,1 1 0 1
nM,2 1 1 0
nZ,1 1 1 1
nZ,2 1 0 0
nA,1 1 0 1
nA,2 1 1 0
nR,1 2 1 1
nX,1 2 1 1

(90)

SG90 a1 a2
ν 4 4
nΓ,1 1 2
nΓ,2 1 0
nM,1 1 1
nM,2 1 1
nZ,1 1 2
nZ,2 1 0
nA,1 1 1
nA,2 1 1
nR,1 1 1
nR,2 1 1
nR,3 1 1
nR,4 1 1
nX,1 1 1
nX,2 1 1
nX,3 1 1
nX,4 1 1

(91)
42
42

SG91 a1
ν 8
nΓ,1 2
nΓ,2 2
nM,1 2
nM,2 2
nZ,1 1
nZ,2 1
nZ,3 1
nZ,4 1
nZ,5 2
nA,1 1
nA,2 1
nA,3 1
nA,4 1
nA,5 2
nR,1 2
nR,2 2
nR,3 2
nR,4 2
nX,1 4

(92)

SG92 a1
ν 8
nΓ,1 2
nΓ,2 2
nM,1 2
nM,2 2
nZ,1 1
nZ,2 1
nZ,3 1
nZ,4 1
nZ,5 2
nA,1 1
nA,2 1
nA,3 1
nA,4 1
nA,5 1
nR,1 2
nX,1 2
nX,2 2
nX,3 2
nX,4 2

(93)

SG93 a1
ν 4
nΓ,1 1
nΓ,2 1
nM,1 1
nM,2 1
nZ,1 1
nZ,2 1
nA,1 1
nA,2 1
nR,1 2
nX,1 2

(94)
43
43

SG94 a1
ν 4
nΓ,1 1
nΓ,2 1
nM,1 1
nM,2 1
nZ,1 1
nZ,2 1
nA,1 1
nA,2 1
nR,1 1
nR,2 1
nR,3 1
nR,4 1
nX,1 1
nX,2 1
nX,3 1
nX,4 1

(95)

SG95 a1
ν 8
nΓ,1 2
nΓ,2 2
nM,1 2
nM,2 2
nZ,1 1
nZ,2 1
nZ,3 1
nZ,4 1
nZ,5 2
nA,1 1
nA,2 1
nA,3 1
nA,4 1
nA,5 2
nR,1 2
nR,2 2
nR,3 2
nR,4 2
nX,1 4

(96)
44
44

SG96 a1
ν 8
nΓ,1 2
nΓ,2 2
nM,1 2
nM,2 2
nZ,1 1
nZ,2 1
nZ,3 1
nZ,4 1
nZ,5 2
nA,1 1
nA,2 1
nA,3 1
nA,4 1
nA,5 1
nR,1 2
nX,1 2
nX,2 2
nX,3 2
nX,4 2

(97)

SG97 a1 a2
ν 4 2
nΓ,1 1 1
nΓ,2 1 0
nN,1 2 1
nN,2 2 1
nX,1 2 1
nZ,1 1 1
nZ,2 1 0
nP,1 2 1

(98)

SG98 a1
ν 4
nΓ,1 1
nΓ,2 1
nN,1 2
nN,2 2
nX,1 2
nZ,1 1
nZ,2 1
nP,1 1
nP,2 1
nP,3 1
nP,4 1

(99)
45
45

SG99 a1 a2 a3
ν 4 2 2
nΓ,1 1 1 1
nΓ,2 1 0 0
nM,1 1 0 1
nM,2 1 1 0
nZ,1 1 1 1
nZ,2 1 0 0
nA,1 1 0 1
nA,2 1 1 0
nR,1 2 1 1
nX,1 2 1 1

(100)

SG100 a1 a2
ν 4 4
nΓ,1 1 2
nΓ,2 1 0
nM,1 1 1
nM,2 1 1
nZ,1 1 2
nZ,2 1 0
nA,1 1 1
nA,2 1 1
nR,1 1 1
nR,2 1 1
nR,3 1 1
nR,4 1 1
nX,1 1 1
nX,2 1 1
nX,3 1 1
nX,4 1 1

(101)

SG101 a1
ν 4
nΓ,1 1
nΓ,2 1
nM,1 1
nM,2 1
nZ,1 1
nZ,2 1
nA,1 1
nA,2 1
nR,1 1
nX,1 2

(102)
46
46

SG102 a1
ν 4
nΓ,1 1
nΓ,2 1
nM,1 1
nM,2 1
nZ,1 1
nZ,2 1
nA,1 1
nA,2 1
nR,1 1
nR,2 1
nR,3 1
nR,4 1
nX,1 1
nX,2 1
nX,3 1
nX,4 1

(103)

SG103 a1 a2 a3
ν 8 4 4
nΓ,1 2 2 2
nΓ,2 2 0 0
nM,1 2 0 2
nM,2 2 2 0
nZ,1 1 1 1
nZ,2 1 0 0
nA,1 1 0 1
nA,2 1 1 0
nR,1 2 1 1
nX,1 4 2 2

(104)

SG104 a1 a2
ν 8 4
nΓ,1 2 2
nΓ,2 2 0
nM,1 2 1
nM,2 2 1
nZ,1 1 1
nZ,2 1 0
nA,1 2 1
nA,2 2 1
nR,1 2 1
nR,2 2 1
nR,3 2 1
nR,4 2 1
nX,1 2 1
nX,2 2 1
nX,3 2 1
nX,4 2 1

(105)
47
47

SG105 a1
ν 4
nΓ,1 1
nΓ,2 1
nM,1 1
nM,2 1
nZ,1 1
nZ,2 1
nA,1 1
nA,2 1
nR,1 2
nX,1 2

(106)

SG106 a1
ν 8
nΓ,1 2
nΓ,2 2
nM,1 2
nM,2 2
nZ,1 2
nZ,2 2
nA,1 1
nA,2 1
nR,1 2
nR,2 2
nR,3 2
nR,4 2
nX,1 2
nX,2 2
nX,3 2
nX,4 2

(107)

SG107 a1 a2
ν 4 2
nΓ,1 1 1
nΓ,2 1 0
nN,1 2 1
nN,2 2 1
nX,1 2 1
nZ,1 1 1
nZ,2 1 0
nP,1 2 1

(108)

SG108 a1 a2
ν 4 4
nΓ,1 1 2
nΓ,2 1 0
nN,1 1 1
nN,2 1 1
nX,1 2 2
nZ,1 1 2
nZ,2 1 0
nP,1 1 1

(109)
48
48

SG109 a1
ν 4
nΓ,1 1
nΓ,2 1
nN,1 2
nN,2 2
nX,1 1
nX,2 1
nX,3 1
nX,4 1
nZ,1 1
nZ,2 1
nP,1 1
nP,2 1
nP,3 1
nP,4 1

(110)

SG110 a1
ν 8
nΓ,1 2
nΓ,2 2
nN,1 2
nN,2 2
nX,1 2
nX,2 2
nX,3 2
nX,4 2
nZ,1 2
nZ,2 2
nP,1 2
nP,2 2
nP,3 1
nP,4 1

(111)

SG111 a1 a2 a3 a4 a5
ν 4 2 2 2 −4
nΓ,1 1 0 0 0 0
nΓ,2 1 1 1 1 −2
nM,1 1 1 0 1 −2
nM,2 1 0 1 0 0
nZ,1 1 0 1 1 −2
nZ,2 1 1 0 0 0
nA,1 1 1 1 0 −2
nA,2 1 0 0 1 0
nR,1 2 1 1 1 −2
nX,1 2 1 1 1 −2

(112)
49
49

SG112 a1 a2 a3
ν 4 4 0
nΓ,1 1 0 0
nΓ,2 1 2 0
nM,1 1 2 −2
nM,2 1 0 2
nZ,1 1 1 0
nZ,2 1 1 0
nA,1 1 1 0
nA,2 1 1 0
nR,1 2 2 0
nX,1 2 2 0

(113)

SG113 a1 a2 a3
ν 4 4 0
nΓ,1 1 0 0
nΓ,2 1 2 0
nM,1 1 1 0
nM,2 1 1 0
nZ,1 1 2 −2
nZ,2 1 0 2
nA,1 1 1 0
nA,2 1 1 0
nR,1 1 1 0
nR,2 1 1 0
nR,3 1 1 0
nR,4 1 1 0
nX,1 1 1 0
nX,2 1 1 0
nX,3 1 1 0
nX,4 1 1 0

(114)

SG114 a1 a2 a3
ν 8 4 −8
nΓ,1 2 0 −2
nΓ,2 2 2 −2
nM,1 2 1 −2
nM,2 2 1 −2
nZ,1 2 1 −2
nZ,2 2 1 −2
nA,1 1 1 −2
nA,2 1 0 0
nR,1 2 1 −2
nR,2 2 1 −2
nR,3 2 1 −2
nR,4 2 1 −2
nX,1 2 1 −2
nX,2 2 1 −2
nX,3 2 1 −2
nX,4 2 1 −2

(115)
50
50

SG115 a1 a2 a3 a4 a5
ν 4 2 2 2 −4
nΓ,1 1 0 0 0 0
nΓ,2 1 1 1 1 −2
nM,1 1 0 1 1 −2
nM,2 1 1 0 0 0
nZ,1 1 1 1 0 −2
nZ,2 1 0 0 1 0
nA,1 1 1 0 1 −2
nA,2 1 0 1 0 0
nR,1 2 1 1 1 −2
nX,1 2 1 1 1 −2

(116)

SG116 a1 a2 a3
ν 4 4 0
nΓ,1 1 0 0
nΓ,2 1 2 0
nM,1 1 2 −2
nM,2 1 0 2
nZ,1 1 1 0
nZ,2 1 1 0
nA,1 1 1 0
nA,2 1 1 0
nR,1 1 1 0
nX,1 2 2 0

(117)

SG117 a1 a2 a3
ν 4 4 0
nΓ,1 1 0 0
nΓ,2 1 2 0
nM,1 1 1 0
nM,2 1 1 0
nZ,1 1 2 −2
nZ,2 1 0 2
nA,1 1 1 0
nA,2 1 1 0
nR,1 1 1 0
nR,2 1 1 0
nR,3 1 1 0
nR,4 1 1 0
nX,1 1 1 0
nX,2 1 1 0
nX,3 1 1 0
nX,4 1 1 0

(118)
51
51

SG118 a1 a2 a3
ν 4 4 0
nΓ,1 1 0 0
nΓ,2 1 2 0
nM,1 1 1 0
nM,2 1 1 0
nZ,1 1 1 0
nZ,2 1 1 0
nA,1 1 2 −2
nA,2 1 0 2
nR,1 1 1 0
nR,2 1 1 0
nR,3 1 1 0
nR,4 1 1 0
nX,1 1 1 0
nX,2 1 1 0
nX,3 1 1 0
nX,4 1 1 0

(119)

SG119 a1 a2 a3 a4 a5
ν 4 2 2 2 −4
nΓ,1 1 0 0 0 0
nΓ,2 1 1 1 1 −2
nN,1 2 1 1 1 −2
nN,2 2 1 1 1 −2
nX,1 2 1 1 1 −2
nZ,1 1 1 1 0 −2
nZ,2 1 0 0 1 0
nP,1 1 0 1 1 −2
nP,2 1 0 1 0 0
nP,3 1 1 0 0 0
nP,4 1 1 0 1 −2

(120)

SG120 a1 a2 a3
ν 4 4 0
nΓ,1 1 0 0
nΓ,2 1 2 0
nN,1 1 1 0
nN,2 1 1 0
nX,1 2 2 0
nZ,1 1 2 −2
nZ,2 1 0 2
nP,1 1 1 0
nP,2 1 1 0
nP,3 1 1 0
nP,4 1 1 0

(121)
52
52

SG121 a1 a2 a3 a4
ν 4 4 2 −4
nΓ,1 1 0 0 0
nΓ,2 1 2 1 −2
nN,1 2 2 1 −2
nN,2 2 2 1 −2
nX,1 2 2 1 −2
nZ,1 1 2 0 −2
nZ,2 1 0 1 0
nP,1 1 1 1 −2
nP,2 1 1 0 0

(122)

SG122 a1 a2 a3
ν 8 4 −8
nΓ,1 2 0 −2
nΓ,2 2 2 −2
nN,1 4 2 −4
nN,2 4 2 −4
nX,1 2 1 −2
nX,2 2 1 −2
nX,3 2 1 −2
nX,4 2 1 −2
nZ,1 2 1 −2
nZ,2 2 1 −2
nP,1 1 1 −2
nP,2 1 1 −2
nP,3 1 0 0
nP,4 1 0 0
nP,5 2 1 −2

(123)

SG123 a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 a11 a12 a13
ν 8 4 4 4 4 2 2 2 −48 2 8 40 0
nΓ,1 1 1 1 1 1 1 0 1 −14 1 2 12 0
nΓ,2 1 0 0 1 1 0 1 0 −6 0 2 4 0
nΓ,3 1 1 1 0 0 0 0 0 −4 0 0 4 0
nΓ,4 1 0 0 0 0 0 0 0 0 0 0 0 0
nM,1 1 0 1 0 0 0 1 0 −6 1 −2 8 0
nM,2 1 1 0 0 0 1 0 1 −6 0 2 4 0
nM,3 1 0 1 1 1 0 0 0 −6 0 2 4 0
nM,4 1 1 0 1 1 0 0 0 −6 0 2 4 0
nZ,1 1 1 1 1 0 0 0 1 −5 0 2 4 0
nZ,2 1 0 0 1 0 0 0 0 0 0 0 0 0
nZ,3 1 1 1 0 1 1 0 0 −13 1 0 12 0
nZ,4 1 0 0 0 1 0 1 0 −6 0 2 4 0
nA,1 1 0 1 0 1 0 0 0 −11 0 0 12 −8
nA,2 1 1 0 0 1 0 0 1 −6 0 2 4 0
nA,3 1 0 1 1 0 0 1 0 −1 1 0 0 8
nA,4 1 1 0 1 0 1 0 0 −6 0 2 4 0
nR,1 2 1 1 1 1 1 1 0 −15 0 4 12 0
nR,2 2 1 1 1 1 0 0 1 −9 1 0 8 0
nX,1 2 1 1 1 1 0 0 0 −8 1 0 8 0
nX,2 2 1 1 1 1 1 1 1 −16 0 4 12 0

(124)
53
53

SG124 a1 a2 a3 a4 a5 a6 a7 a8
ν 8 4 4 8 4 −36 40 −32
nΓ,1 1 1 1 2 2 −10 12 −8
nΓ,2 1 0 0 2 0 0 0 0
nΓ,3 1 1 1 0 0 −8 8 −8
nΓ,4 1 0 0 0 0 0 0 0
nM,1 1 0 1 0 0 −12 14 −16
nM,2 1 1 0 0 2 −2 2 0
nM,3 1 0 1 2 0 −2 2 0
nM,4 1 1 0 2 0 −2 2 0
nZ,1 1 1 1 1 1 −9 10 −8
nZ,2 1 1 1 1 1 −9 10 −8
nZ,3 1 0 0 1 0 0 0 0
nZ,4 1 0 0 1 0 0 0 0
nA,1 1 0 1 1 0 −7 8 −8
nA,2 1 0 1 1 0 −7 8 −8
nA,3 1 1 0 1 1 −2 2 0
nA,4 1 1 0 1 1 −2 2 0
nR,1 2 1 1 2 1 −9 10 −8
nR,2 2 1 1 2 1 −9 10 −8
nX,1 2 1 1 2 0 −8 10 −8
nX,2 2 1 1 2 2 −10 10 −8

(125)

SG125 a1 a2 a3 a4 a5 a6
ν 8 4 0 −4 8 −16
nΓ,1 1 1 0 −1 2 −4
nΓ,2 1 0 0 −2 2 −4
nΓ,3 1 1 0 0 0 0
nΓ,4 1 0 0 1 0 0
nM,1 2 1 0 −1 2 −4
nZ,1 1 1 1 2 −2 0
nZ,2 1 0 −1 −1 2 −4
nZ,3 1 1 −1 −3 4 −4
nZ,4 1 0 1 0 0 0
nA,1 2 1 0 −1 2 −4
nR,1 2 1 0 −1 2 −4
nR,2 2 1 0 −1 2 −4
nX,1 2 1 0 −1 2 −4
nX,2 2 1 0 −1 2 −4

(126)

SG126 a1 a2 a3 a4
ν 8 8 4 0
nΓ,1 1 2 1 0
nΓ,2 1 0 0 −4
nΓ,3 1 0 1 0
nΓ,4 1 2 0 4
nM,1 2 2 1 0
nZ,1 1 1 1 0
nZ,2 1 1 1 0
nZ,3 1 1 0 0
nZ,4 1 1 0 0
nA,1 2 2 1 0
nR,1 2 2 1 0
nR,2 2 2 1 0
nX,1 2 2 1 0
nX,2 2 2 1 0

(127)
54
54

SG127 a1 a2 a3 a4 a5 a6 a7 a8
ν 8 8 4 4 4 −28 32 0
nΓ,1 1 2 1 1 2 −10 12 0
nΓ,2 1 0 1 1 0 0 0 0
nΓ,3 1 2 0 0 0 −4 4 0
nΓ,4 1 0 0 0 0 0 0 0
nM,1 1 1 1 1 0 −4 4 0
nM,2 1 1 1 1 0 −4 4 0
nM,3 1 1 0 0 1 −3 4 0
nM,4 1 1 0 0 1 −3 4 0
nZ,1 1 2 1 0 0 −10 12 −8
nZ,2 1 0 1 0 0 0 0 0
nZ,3 1 2 0 1 2 −4 4 8
nZ,4 1 0 0 1 0 0 0 0
nA,1 1 1 1 0 1 −4 4 0
nA,2 1 1 1 0 1 −4 4 0
nA,3 1 1 0 1 0 −3 4 0
nA,4 1 1 0 1 0 −3 4 0
nR,1 2 2 1 1 1 −7 8 0
nR,2 2 2 1 1 1 −7 8 0
nX,1 2 2 1 1 1 −7 8 0
nX,2 2 2 1 1 1 −7 8 0

(128)

SG128 a1 a2 a3 a4 a5 a6 a7
ν 8 8 8 4 4 4 −96
nΓ,1 1 2 2 2 0 2 −24
nΓ,2 1 0 2 0 2 0 −16
nΓ,3 1 2 0 0 0 0 −8
nΓ,4 1 0 0 0 0 0 0
nM,1 1 1 2 0 0 0 −8
nM,2 1 1 2 0 0 0 −8
nM,3 1 1 0 1 1 1 −16
nM,4 1 1 0 1 1 1 −16
nZ,1 1 2 1 1 0 1 −16
nZ,2 1 2 1 1 0 1 −16
nZ,3 1 0 1 0 1 0 −8
nZ,4 1 0 1 0 1 0 −8
nA,1 1 1 1 0 1 1 −16
nA,2 1 1 1 0 1 1 −16
nA,3 1 1 1 1 0 0 −8
nA,4 1 1 1 1 0 0 −8
nR,1 1 1 1 0 0 1 −8
nR,2 1 1 1 0 0 1 −8
nR,3 1 1 1 0 0 1 −8
nR,4 1 1 1 0 0 1 −8
nR,5 1 1 1 1 1 0 −16
nR,6 1 1 1 1 1 0 −16
nR,7 1 1 1 1 1 0 −16
nR,8 1 1 1 1 1 0 −16
nX,1 2 2 2 1 1 1 −24
nX,2 2 2 2 1 1 1 −24

(129)
55
55

SG129 a1 a2 a3 a4 a5 a6
ν 8 0 0 4 0 −16
nΓ,1 1 0 0 1 0 −4
nΓ,2 1 0 −2 0 2 −4
nΓ,3 1 0 1 1 −2 0
nΓ,4 1 0 1 0 0 0
nM,1 2 0 0 1 0 −4
nZ,1 1 1 3 1 −4 0
nZ,2 1 −1 −1 0 2 −4
nZ,3 1 −1 −2 1 2 −4
nZ,4 1 1 0 0 0 0
nA,1 2 0 0 1 0 −4
nR,1 2 0 0 1 0 −4
nR,2 2 0 0 1 0 −4
nX,1 2 0 0 1 0 −4
nX,2 2 0 0 1 0 −4

(130)

SG130 a1 a2 a3 a4
ν 8 8 8 0
nΓ,1 1 2 2 0
nΓ,2 1 0 0 −4
nΓ,3 1 0 2 0
nΓ,4 1 2 0 4
nM,1 2 2 2 0
nZ,1 1 1 2 0
nZ,2 1 1 2 0
nZ,3 1 1 0 0
nZ,4 1 1 0 0
nA,1 1 1 1 0
nR,1 1 1 1 0
nR,2 1 1 1 0
nX,1 2 2 2 0
nX,2 2 2 2 0

(131)

SG131 a1 a2 a3 a4 a5 a6 a7
ν 8 4 4 4 −28 32 −32
nΓ,1 1 1 1 1 −7 8 −8
nΓ,2 1 0 0 1 −3 4 −4
nΓ,3 1 0 0 0 0 0 0
nΓ,4 1 1 1 0 −4 4 −4
nM,1 1 0 1 0 −3 4 −4
nM,2 1 1 0 0 −3 4 −4
nM,3 1 1 0 1 −4 4 −4
nM,4 1 0 1 1 −4 4 −4
nZ,1 2 1 1 1 −7 8 −8
nA,1 2 1 1 1 −7 8 −8
nR,1 2 1 1 2 −9 10 −8
nR,2 2 1 1 0 −5 6 −8
nX,1 2 1 1 1 −4 4 −4
nX,2 2 1 1 1 −10 12 −12

(132)
56
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
SG132 a1 a2 a3 a4 a5 a6
ν 8 −12 4 4 8 −32
nΓ,1 1 −3 1 1 2 −8
nΓ,2 1 −1 0 1 0 −4
nΓ,3 1 0 0 0 0 0
nΓ,4 1 −2 1 0 2 −4
nM,1 1 −2 0 1 2 −4
nM,2 1 −2 1 1 0 −4
nM,3 1 −1 1 0 0 −4
nM,4 1 −1 0 0 2 −4
nZ,1 2 −3 1 1 2 −8
nA,1 2 −3 1 1 2 −8
nR,1 2 −3 1 1 2 −8
nR,2 2 −3 1 1 2 −8
nX,1 2 0 1 0 0 −4
nX,2 2 −6 1 2 4 −12

(133)

SG133 a1 a2 a3
ν 8 8 0
nΓ,1 1 2 0
nΓ,2 1 0 −4
nΓ,3 1 0 0
nΓ,4 1 2 4
nM,1 2 2 0
nZ,1 2 2 0
nA,1 1 1 0
nA,2 1 1 0
nA,3 1 1 0
nA,4 1 1 0
nR,1 2 2 0
nR,2 2 2 0
nX,1 2 2 0
nX,2 2 2 0

(134)

SG134 a1 a2 a3 a4 a5
ν 8 0 −4 8 −16
nΓ,1 1 0 −1 2 −4
nΓ,2 1 0 −2 2 −4
nΓ,3 1 0 0 0 0
nΓ,4 1 0 1 0 0
nM,1 2 0 −1 2 −4
nZ,1 2 0 −1 2 −4
nA,1 1 −1 −1 2 −4
nA,2 1 1 2 −2 0
nA,3 1 1 0 0 0
nA,4 1 −1 −3 4 −4
nR,1 2 0 −1 2 −4
nR,2 2 0 −1 2 −4
nX,1 2 0 −1 2 −4
nX,2 2 0 −1 2 −4

(135)
57
57

SG135 a1 a2 a3 a4
ν 8 8 8 −32
nΓ,1 1 2 2 −8
nΓ,2 1 2 0 −4
nΓ,3 1 0 0 0
nΓ,4 1 0 2 −4
nM,1 1 2 1 −8
nM,2 1 2 1 −8
nM,3 1 0 1 0
nM,4 1 0 1 0
nZ,1 2 2 2 −8
nA,1 1 1 1 −4
nR,1 2 2 2 −8
nR,2 2 2 2 −8
nX,1 2 2 2 −8
nX,2 2 2 2 −8

(136)

SG136 a1 a2 a3 a4 a5
ν 8 8 8 4 −48
nΓ,1 1 2 2 1 −12
nΓ,2 1 0 2 1 −8
nΓ,3 1 0 0 0 0
nΓ,4 1 2 0 0 −4
nM,1 1 1 0 1 −4
nM,2 1 1 0 1 −4
nM,3 1 1 2 0 −8
nM,4 1 1 2 0 −8
nZ,1 2 2 2 1 −12
nA,1 2 2 2 1 −12
nR,1 1 1 1 0 −4
nR,2 1 1 1 0 −4
nR,3 1 1 1 0 −4
nR,4 1 1 1 0 −4
nR,5 1 1 1 1 −8
nR,6 1 1 1 1 −8
nR,7 1 1 1 1 −8
nR,8 1 1 1 1 −8
nX,1 2 2 2 1 −12
nX,2 2 2 2 1 −12

(137)

SG137 a1 a2 a3 a4
ν 8 0 4 −16
nΓ,1 1 0 1 −4
nΓ,2 1 0 0 −4
nΓ,3 1 0 0 0
nΓ,4 1 0 1 0
nM,1 2 0 1 −4
nZ,1 2 0 1 −4
nA,1 1 1 0 0
nA,2 1 1 0 0
nA,3 1 −1 1 −4
nA,4 1 −1 1 −4
nR,1 2 0 1 −4
nR,2 2 0 1 −4
nX,1 2 0 1 −4
nX,2 2 0 1 −4

(138)
58
58

SG138 a1 a2 a3 a4
ν 8 8 0 0
nΓ,1 1 2 0 0
nΓ,2 1 2 −2 −4
nΓ,3 1 0 0 0
nΓ,4 1 0 2 4
nM,1 2 2 0 0
nZ,1 2 2 0 0
nA,1 1 2 −1 0
nA,2 1 2 −1 0
nA,3 1 0 1 0
nA,4 1 0 1 0
nR,1 1 1 0 0
nR,2 1 1 0 0
nX,1 2 2 0 0
nX,2 2 2 0 0

(139)

SG139 a1 a2 a3 a4 a5 a6 a7 a8 a9
ν 8 −86 4 4 4 2 2 72 −112
nΓ,1 1 −17 1 1 1 1 0 14 −24
nΓ,2 1 −12 0 0 1 0 1 10 −16
nΓ,3 1 −7 1 0 0 0 0 6 −8
nΓ,4 1 −7 0 1 0 0 0 6 −8
nN,1 2 −18 1 1 1 0 0 16 −24
nN,2 2 −18 1 1 1 0 0 16 −24
nN,3 2 −25 1 1 1 1 1 20 −32
nN,4 2 −25 1 1 1 1 1 20 −32
nX,1 2 −25 1 1 0 1 1 22 −32
nX,2 2 −18 1 1 2 0 0 14 −24
nZ,1 1 −12 1 0 1 1 0 10 −16
nZ,2 1 −13 0 1 1 0 1 10 −16
nZ,3 1 −12 1 1 0 0 0 10 −16
nZ,4 1 −6 0 0 0 0 0 6 −8
nP,1 2 −18 1 1 1 1 0 14 −24
nP,2 2 −25 1 1 1 0 1 22 −32

(140)

SG140 a1 a2 a3 a4 a5 a6 a7
ν 8 4 −8 4 4 −24 −32
nΓ,1 1 1 −1 1 2 −4 0
nΓ,2 1 0 −1 1 0 −4 −8
nΓ,3 1 1 −2 0 0 −4 −8
nΓ,4 1 0 0 0 0 0 0
nN,1 2 1 −2 1 1 −6 −8
nX,1 2 1 −2 2 0 −6 −8
nX,2 2 1 −2 0 2 −6 −8
nZ,1 1 0 0 1 0 0 0
nZ,2 1 1 −2 1 2 −4 0
nZ,3 1 0 −1 0 0 −4 −8
nZ,4 1 1 −1 0 0 −4 −8
nP,1 2 1 −2 1 1 −6 −8
nP,2 2 1 −2 1 1 −6 −8

(141)
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
SG141 a1 a2 a3 a4 a5
ν 8 8 −8 4 −16
nΓ,1 1 2 −2 1 −4
nΓ,2 1 2 −2 0 −4
nΓ,3 1 0 0 0 0
nΓ,4 1 0 0 1 0
nN,1 2 1 −1 1 −4
nN,2 2 1 −1 1 −4
nN,3 2 3 −3 1 −4
nN,4 2 3 −3 1 −4
nX,1 2 2 −2 1 −4
nX,2 2 2 −2 1 −4
nZ,1 2 2 −2 1 −4
nP,1 1 1 0 0 0
nP,2 1 1 0 0 0
nP,3 1 1 −2 1 −4
nP,4 1 1 −2 1 −4
nP,5 2 2 −2 1 −4

(142)

SG142 a1 a2 a3
ν 8 8 0
nΓ,1 1 2 0
nΓ,2 1 0 −4
nΓ,3 1 0 0
nΓ,4 1 2 4
nN,1 2 2 0
nX,1 2 2 0
nX,2 2 2 0
nZ,1 2 2 0
nP,1 1 1 0
nP,2 1 1 0
nP,3 1 1 0
nP,4 1 1 0
nP,5 1 1 0

(143)

SG143 a1 a2 a3 a4
ν 6 2 2 2
nΓ,1 2 1 1 1
nΓ,2 1 0 0 0
nΓ,3 2 1 1 1
nM,1 3 1 1 1
nA,1 2 1 1 1
nA,2 1 0 0 0
nA,3 2 1 1 1
nL,1 3 1 1 1
nK,1 2 0 1 1
nK,2 2 1 1 0
nK,3 2 1 0 1
nH,1 2 0 1 1
nH,2 2 1 1 0
nH,3 2 1 0 1

(144)
60
60

SG144 a1
ν 6
nΓ,1 2
nΓ,2 1
nΓ,3 2
nM,1 3
nA,1 2
nA,2 1
nA,3 2
nL,1 3
nK,1 2
nK,2 2
nK,3 2
nH,1 2
nH,2 2
nH,3 2

(145)

SG145 a1
ν 6
nΓ,1 2
nΓ,2 1
nΓ,3 2
nM,1 3
nA,1 2
nA,2 1
nA,3 2
nL,1 3
nK,1 2
nK,2 2
nK,3 2
nH,1 2
nH,2 2
nH,3 2

(146)

SG146 a1 a2
ν 6 2
nΓ,1 2 1
nΓ,2 1 0
nΓ,3 2 1
nZ,1 2 1
nZ,2 1 0
nZ,3 2 1
nL,1 3 1
nF,1 3 1

(147)
61
61

SG147 a1 a2 a3 a4 a5 a6 a7 a8 a9
ν 12 6 6 4 4 2 −10 12 −8
nΓ,1 2 2 2 1 1 1 −5 6 −4
nΓ,2 1 1 1 0 0 0 0 0 0
nΓ,3 2 2 2 1 1 1 −5 6 −4
nΓ,4 1 0 0 0 0 0 0 0 0
nΓ,5 2 0 0 1 1 0 0 0 0
nΓ,6 2 0 0 1 1 0 0 0 0
nM,1 3 1 1 1 1 1 −3 4 −4
nM,2 3 2 2 1 1 0 −2 2 0
nA,1 2 0 2 1 1 0 −3 4 −4
nA,2 1 0 1 0 0 0 0 0 0
nA,3 2 0 2 1 1 0 −3 4 −4
nA,4 1 1 0 0 0 0 0 0 0
nA,5 2 2 0 1 1 1 −2 2 0
nA,6 2 2 0 1 1 1 −2 2 0
nL,1 3 2 1 1 1 0 −1 2 0
nL,2 3 1 2 1 1 1 −4 4 −4
nK,1 4 2 2 1 2 1 −5 6 −4
nK,2 2 1 1 1 0 0 0 0 0
nK,3 4 2 2 1 2 1 −5 6 −4
nH,1 4 2 2 1 2 1 −5 6 −4
nH,2 2 1 1 1 0 0 0 0 0
nH,3 4 2 2 1 2 1 −5 6 −4

(148)

SG148 a1 a2 a3 a4 a5 a6 a7 a8
ν 12 6 6 4 2 −10 12 −8
nΓ,1 2 2 2 1 1 −5 6 −4
nΓ,2 1 1 1 0 0 0 0 0
nΓ,3 2 2 2 1 1 −5 6 −4
nΓ,4 1 0 0 0 0 0 0 0
nΓ,5 2 0 0 1 0 0 0 0
nΓ,6 2 0 0 1 0 0 0 0
nZ,1 2 2 0 1 0 −3 4 −4
nZ,2 1 1 0 0 0 0 0 0
nZ,3 2 2 0 1 0 −3 4 −4
nZ,4 1 0 1 0 0 0 0 0
nZ,5 2 0 2 1 1 −2 2 0
nZ,6 2 0 2 1 1 −2 2 0
nL,1 3 1 2 1 0 −1 2 0
nL,2 3 2 1 1 1 −4 4 −4
nF,1 3 1 1 1 1 −3 4 −4
nF,2 3 2 2 1 0 −2 2 0

(149)
62
62

SG149 a1 a2 a3 a4
ν 6 2 2 2
nΓ,1 1 0 0 0
nΓ,2 1 0 0 0
nΓ,3 2 1 1 1
nM,1 3 1 1 1
nM,2 3 1 1 1
nA,1 1 0 0 0
nA,2 1 0 0 0
nA,3 2 1 1 1
nL,1 3 1 1 1
nL,2 3 1 1 1
nK,1 2 0 1 1
nK,2 2 1 1 0
nK,3 2 1 0 1
nH,1 2 0 1 1
nH,2 2 1 1 0
nH,3 2 1 0 1

(150)

SG150 a1 a2 a3
ν 6 4 2
nΓ,1 1 0 0
nΓ,2 1 0 0
nΓ,3 2 2 1
nM,1 3 2 1
nM,2 3 2 1
nA,1 1 0 0
nA,2 1 0 0
nA,3 2 2 1
nL,1 3 2 1
nL,2 3 2 1
nK,1 1 1 0
nK,2 1 1 0
nK,3 2 1 1
nH,1 1 1 0
nH,2 1 1 0
nH,3 2 1 1

(151)

SG151 a1
ν 6
nΓ,1 1
nΓ,2 1
nΓ,3 2
nM,1 3
nM,2 3
nA,1 1
nA,2 1
nA,3 2
nL,1 3
nL,2 3
nK,1 2
nK,2 2
nK,3 2
nH,1 2
nH,2 2
nH,3 2

(152)
63
63

SG152 a1
ν 6
nΓ,1 1
nΓ,2 1
nΓ,3 2
nM,1 3
nM,2 3
nA,1 1
nA,2 1
nA,3 2
nL,1 3
nL,2 3
nK,1 1
nK,2 1
nK,3 2
nH,1 1
nH,2 1
nH,3 2

(153)

SG153 a1
ν 6
nΓ,1 1
nΓ,2 1
nΓ,3 2
nM,1 3
nM,2 3
nA,1 1
nA,2 1
nA,3 2
nL,1 3
nL,2 3
nK,1 2
nK,2 2
nK,3 2
nH,1 2
nH,2 2
nH,3 2

(154)

SG154 a1
ν 6
nΓ,1 1
nΓ,2 1
nΓ,3 2
nM,1 3
nM,2 3
nA,1 1
nA,2 1
nA,3 2
nL,1 3
nL,2 3
nK,1 1
nK,2 1
nK,3 2
nH,1 1
nH,2 1
nH,3 2

(155)
64
64

SG155 a1 a2
ν 6 2
nΓ,1 1 0
nΓ,2 1 0
nΓ,3 2 1
nZ,1 1 0
nZ,2 1 0
nZ,3 2 1
nL,1 3 1
nL,2 3 1
nF,1 3 1
nF,2 3 1

(156)

SG156 a1 a2 a3 a4
ν 6 −2 −2 −2
nΓ,1 1 0 0 0
nΓ,2 1 0 0 0
nΓ,3 2 −1 −1 −1
nM,1 3 −1 −1 −1
nM,2 3 −1 −1 −1
nA,1 1 0 0 0
nA,2 1 0 0 0
nA,3 2 −1 −1 −1
nL,1 3 −1 −1 −1
nL,2 3 −1 −1 −1
nK,1 2 0 −1 −1
nK,2 2 −1 −1 0
nK,3 2 −1 0 −1
nH,1 2 0 −1 −1
nH,2 2 −1 −1 0
nH,3 2 −1 0 −1

(157)

SG157 a1 a2 a3
ν 6 4 −2
nΓ,1 1 0 0
nΓ,2 1 0 0
nΓ,3 2 2 −1
nM,1 3 2 −1
nM,2 3 2 −1
nA,1 1 0 0
nA,2 1 0 0
nA,3 2 2 −1
nL,1 3 2 −1
nL,2 3 2 −1
nK,1 1 1 0
nK,2 1 1 0
nK,3 2 1 −1
nH,1 1 1 0
nH,2 1 1 0
nH,3 2 1 −1

(158)
65
65

SG158 a1 a2 a3 a4
ν 12 4 4 4
nΓ,1 2 0 0 0
nΓ,2 2 0 0 0
nΓ,3 4 2 2 2
nM,1 6 2 2 2
nM,2 6 2 2 2
nA,1 1 0 0 0
nA,2 1 0 0 0
nA,3 2 1 1 1
nL,1 3 1 1 1
nL,2 3 1 1 1
nK,1 4 0 2 2
nK,2 4 2 2 0
nK,3 4 2 0 2
nH,1 2 0 1 1
nH,2 2 1 1 0
nH,3 2 1 0 1

(159)

SG159 a1 a2 a3
ν 12 4 4
nΓ,1 2 0 0
nΓ,2 2 0 0
nΓ,3 4 2 2
nM,1 6 2 2
nM,2 6 2 2
nA,1 1 0 0
nA,2 1 0 0
nA,3 2 1 1
nL,1 3 1 1
nL,2 3 1 1
nK,1 2 1 0
nK,2 2 1 0
nK,3 4 1 2
nH,1 2 1 0
nH,2 2 1 0
nH,3 4 1 2

(160)

SG160 a1 a2
ν 6 −2
nΓ,1 1 0
nΓ,2 1 0
nΓ,3 2 −1
nZ,1 1 0
nZ,2 1 0
nZ,3 2 −1
nL,1 3 −1
nL,2 3 −1
nF,1 3 −1
nF,2 3 −1

(161)
66
66

SG161 a1 a2
ν 12 4
nΓ,1 2 0
nΓ,2 2 0
nΓ,3 4 2
nZ,1 1 0
nZ,2 1 0
nZ,3 2 1
nL,1 3 1
nL,2 3 1
nF,1 6 2
nF,2 6 2

(162)

SG162 a1 a2 a3 a4 a5 a6 a7 a8 a9
ν 12 4 6 6 −4 0 2 −4 8
nΓ,1 1 0 1 1 0 0 0 0 0
nΓ,2 1 0 1 1 0 0 0 0 0
nΓ,3 2 1 2 2 −1 0 1 −2 4
nΓ,4 1 0 0 0 0 0 0 0 0
nΓ,5 1 0 0 0 0 0 0 0 0
nΓ,6 2 1 0 0 −1 0 0 0 0
nM,1 3 1 1 1 −1 0 1 0 0
nM,2 3 1 1 1 −1 0 1 0 0
nM,3 3 1 2 2 −1 0 0 −2 4
nM,4 3 1 2 2 −1 0 0 −2 4
nA,1 1 0 0 1 0 0 0 0 0
nA,2 1 0 0 1 0 0 0 0 0
nA,3 2 1 0 2 −1 1 0 −2 4
nA,4 1 0 1 0 0 0 0 0 0
nA,5 1 0 1 0 0 0 0 0 0
nA,6 2 1 2 0 −1 −1 1 0 0
nL,1 3 1 2 1 −1 1 0 0 4
nL,2 3 1 2 1 −1 1 0 0 4
nL,3 3 1 1 2 −1 −1 1 −2 0
nL,4 3 1 1 2 −1 −1 1 −2 0
nK,1 2 1 1 1 0 0 0 0 0
nK,2 2 1 1 1 0 0 0 0 0
nK,3 4 1 2 2 −2 0 1 −2 4
nH,1 2 1 1 1 0 0 0 0 0
nH,2 2 1 1 1 0 0 0 0 0
nH,3 4 1 2 2 −2 0 1 −2 4

(163)
67
67

SG163 a1 a2 a3 a4 a5 a6
ν 12 12 4 4 4 −16
nΓ,1 1 2 0 0 0 0
nΓ,2 1 2 0 0 0 0
nΓ,3 2 4 1 1 2 −8
nΓ,4 1 0 0 0 0 0
nΓ,5 1 0 0 0 0 0
nΓ,6 2 0 1 1 0 0
nM,1 3 2 1 1 2 −4
nM,2 3 2 1 1 2 −4
nM,3 3 4 1 1 0 −4
nM,4 3 4 1 1 0 −4
nA,1 1 1 0 0 0 0
nA,2 2 2 1 1 1 −4
nA,3 2 2 1 1 1 −4
nL,1 3 3 1 1 1 −4
nK,1 2 2 1 0 0 0
nK,2 2 2 1 0 0 0
nK,3 4 4 1 2 2 −8
nH,1 2 2 1 0 0 0
nH,2 2 2 1 0 0 0
nH,3 4 4 1 2 2 −8

(164)

SG164 a1 a2 a3 a4 a5 a6 a7 a8 a9
ν 12 6 6 −4 −4 0 2 −4 8
nΓ,1 1 1 1 0 0 0 0 0 0
nΓ,2 1 1 1 0 0 0 0 0 0
nΓ,3 2 2 2 −1 −1 0 1 −2 4
nΓ,4 1 0 0 0 0 0 0 0 0
nΓ,5 1 0 0 0 0 0 0 0 0
nΓ,6 2 0 0 −1 −1 0 0 0 0
nM,1 3 1 1 −1 −1 0 1 0 0
nM,2 3 1 1 −1 −1 0 1 0 0
nM,3 3 2 2 −1 −1 0 0 −2 4
nM,4 3 2 2 −1 −1 0 0 −2 4
nA,1 1 0 1 0 0 0 0 0 0
nA,2 1 0 1 0 0 0 0 0 0
nA,3 2 0 2 −1 −1 1 0 −2 4
nA,4 1 1 0 0 0 0 0 0 0
nA,5 1 1 0 0 0 0 0 0 0
nA,6 2 2 0 −1 −1 −1 1 0 0
nL,1 3 2 1 −1 −1 1 0 0 4
nL,2 3 2 1 −1 −1 1 0 0 4
nL,3 3 1 2 −1 −1 −1 1 −2 0
nL,4 3 1 2 −1 −1 −1 1 −2 0
nK,1 2 1 1 −1 0 0 0 0 0
nK,2 2 1 1 −1 0 0 0 0 0
nK,3 4 2 2 −1 −2 0 1 −2 4
nH,1 2 1 1 −1 0 0 0 0 0
nH,2 2 1 1 −1 0 0 0 0 0
nH,3 4 2 2 −1 −2 0 1 −2 4

(165)
68
68

SG165 a1 a2 a3 a4 a5 a6
ν 12 12 8 4 4 −16
nΓ,1 1 2 0 0 0 0
nΓ,2 1 2 0 0 0 0
nΓ,3 2 4 2 1 2 −8
nΓ,4 1 0 0 0 0 0
nΓ,5 1 0 0 0 0 0
nΓ,6 2 0 2 1 0 0
nM,1 3 2 2 1 2 −4
nM,2 3 2 2 1 2 −4
nM,3 3 4 2 1 0 −4
nM,4 3 4 2 1 0 −4
nA,1 1 1 0 0 0 0
nA,2 2 2 2 1 1 −4
nA,3 2 2 2 1 1 −4
nL,1 3 3 2 1 1 −4
nK,1 2 2 2 0 0 0
nK,2 2 2 2 0 0 0
nK,3 4 4 2 2 2 −8
nH,1 1 1 1 0 0 0
nH,2 1 1 1 0 0 0
nH,3 2 2 1 1 1 −4

(166)

SG166 a1 a2 a3 a4 a5 a6 a7 a8
ν 12 6 6 −4 0 2 −4 8
nΓ,1 1 1 1 0 0 0 0 0
nΓ,2 1 1 1 0 0 0 0 0
nΓ,3 2 2 2 −1 0 1 −2 4
nΓ,4 1 0 0 0 0 0 0 0
nΓ,5 1 0 0 0 0 0 0 0
nΓ,6 2 0 0 −1 0 0 0 0
nZ,1 1 1 0 0 0 0 0 0
nZ,2 1 1 0 0 0 0 0 0
nZ,3 2 2 0 −1 1 0 −2 4
nZ,4 1 0 1 0 0 0 0 0
nZ,5 1 0 1 0 0 0 0 0
nZ,6 2 0 2 −1 −1 1 0 0
nL,1 3 1 2 −1 1 0 0 4
nL,2 3 1 2 −1 1 0 0 4
nL,3 3 2 1 −1 −1 1 −2 0
nL,4 3 2 1 −1 −1 1 −2 0
nF,1 3 1 1 −1 0 1 0 0
nF,2 3 1 1 −1 0 1 0 0
nF,3 3 2 2 −1 0 0 −2 4
nF,4 3 2 2 −1 0 0 −2 4

(167)
69
69

SG167 a1 a2 a3 a4 a5
ν 12 12 4 4 −16
nΓ,1 1 2 0 0 0
nΓ,2 1 2 0 0 0
nΓ,3 2 4 1 2 −8
nΓ,4 1 0 0 0 0
nΓ,5 1 0 0 0 0
nΓ,6 2 0 1 0 0
nZ,1 1 1 0 0 0
nZ,2 2 2 1 1 −4
nZ,3 2 2 1 1 −4
nL,1 3 3 1 1 −4
nF,1 3 2 1 2 −4
nF,2 3 2 1 2 −4
nF,3 3 4 1 0 −4
nF,4 3 4 1 0 −4

(168)

SG168 a1 a2 a3 a4
ν 6 4 2 2
nΓ,1 1 1 1 0
nΓ,2 1 0 0 1
nΓ,3 1 1 0 0
nΓ,4 1 1 0 0
nΓ,5 1 0 0 1
nΓ,6 1 1 1 0
nM,1 3 2 1 1
nM,2 3 2 1 1
nA,1 1 1 1 0
nA,2 1 0 0 1
nA,3 1 1 0 0
nA,4 1 1 0 0
nA,5 1 0 0 1
nA,6 1 1 1 0
nL,1 3 2 1 1
nL,2 3 2 1 1
nK,1 2 1 1 0
nK,2 2 2 0 2
nK,3 2 1 1 0
nH,1 2 1 1 0
nH,2 2 2 0 2
nH,3 2 1 1 0

(169)
70
70

SG169 a1
ν 12
nΓ,1 2
nΓ,2 2
nΓ,3 2
nΓ,4 2
nΓ,5 2
nΓ,6 2
nM,1 6
nM,2 6
nA,1 1
nA,2 2
nA,3 2
nA,4 1
nA,5 2
nA,6 2
nL,1 3
nL,2 3
nK,1 4
nK,2 4
nK,3 4
nH,1 4
nH,2 2
nH,3 4

(170)

SG170 a1
ν 12
nΓ,1 2
nΓ,2 2
nΓ,3 2
nΓ,4 2
nΓ,5 2
nΓ,6 2
nM,1 6
nM,2 6
nA,1 1
nA,2 2
nA,3 2
nA,4 1
nA,5 2
nA,6 2
nL,1 3
nL,2 3
nK,1 4
nK,2 4
nK,3 4
nH,1 4
nH,2 2
nH,3 4

(171)
71
71

SG171 a1
ν 6
nΓ,1 1
nΓ,2 1
nΓ,3 1
nΓ,4 1
nΓ,5 1
nΓ,6 1
nM,1 3
nM,2 3
nA,1 1
nA,2 1
nA,3 1
nA,4 1
nA,5 1
nA,6 1
nL,1 3
nL,2 3
nK,1 2
nK,2 2
nK,3 2
nH,1 2
nH,2 2
nH,3 2

(172)

SG172 a1
ν 6
nΓ,1 1
nΓ,2 1
nΓ,3 1
nΓ,4 1
nΓ,5 1
nΓ,6 1
nM,1 3
nM,2 3
nA,1 1
nA,2 1
nA,3 1
nA,4 1
nA,5 1
nA,6 1
nL,1 3
nL,2 3
nK,1 2
nK,2 2
nK,3 2
nH,1 2
nH,2 2
nH,3 2

(173)
72
72

SG173 a1 a2 a3
ν 12 4 4
nΓ,1 2 1 1
nΓ,2 2 0 0
nΓ,3 2 1 1
nΓ,4 2 1 1
nΓ,5 2 0 0
nΓ,6 2 1 1
nM,1 6 2 2
nM,2 6 2 2
nA,1 1 0 0
nA,2 2 1 1
nA,3 2 1 1
nA,4 1 0 0
nA,5 2 1 1
nA,6 2 1 1
nL,1 3 1 1
nL,2 3 1 1
nK,1 4 1 2
nK,2 4 2 0
nK,3 4 1 2
nH,1 4 1 2
nH,2 2 1 0
nH,3 4 1 2

(174)

SG174 a1 a2 a3 a4 a5 a6 a7 a8 a9 a10
ν 6 4 4 4 2 2 2 2 −30 −30
nΓ,1 1 1 1 1 1 1 1 1 −9 −9
nΓ,2 1 0 0 0 0 0 0 0 0 0
nΓ,3 1 1 1 1 0 0 0 0 −6 −6
nΓ,4 1 1 1 1 0 0 0 0 −6 −6
nΓ,5 1 0 0 0 0 0 0 0 0 0
nΓ,6 1 1 1 1 1 1 1 1 −9 −9
nM,1 3 2 2 2 1 1 1 1 −15 −15
nM,2 3 2 2 2 1 1 1 1 −15 −15
nA,1 1 1 1 1 0 1 0 1 −6 −9
nA,2 1 0 0 0 0 0 0 0 0 0
nA,3 1 1 1 1 1 0 1 0 −9 −6
nA,4 1 1 1 1 1 0 1 0 −9 −6
nA,5 1 0 0 0 0 0 0 0 0 0
nA,6 1 1 1 1 0 1 0 1 −6 −9
nL,1 3 2 2 2 1 1 1 1 −15 −15
nL,2 3 2 2 2 1 1 1 1 −15 −15
nK,1 1 1 0 1 0 0 0 0 −3 −3
nK,2 1 1 1 0 0 0 1 1 −6 −6
nK,3 1 0 1 1 0 0 1 1 −6 −6
nK,4 1 1 0 1 1 1 0 0 −6 −6
nK,5 1 1 1 0 1 1 0 0 −6 −6
nK,6 1 0 1 1 0 0 0 0 −3 −3
nH,1 1 1 0 1 1 0 0 0 −6 −3
nH,2 1 1 1 0 1 0 0 1 −6 −6
nH,3 1 0 1 1 0 0 0 1 −3 −6
nH,4 1 1 0 1 0 1 0 0 −3 −6
nH,5 1 1 1 0 0 1 1 0 −6 −6
nH,6 1 0 1 1 0 0 1 0 −6 −3

(175)
73
73

SG175 a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 a11 a12 a13 a14
ν 12 8 6 6 4 4 4 4 2 2 −236 2 228 −144
nΓ,1 1 1 1 1 1 0 1 1 1 0 −47 1 42 −36
nΓ,2 1 0 1 1 0 1 0 0 0 1 −23 0 24 −12
nΓ,3 1 1 1 1 0 0 0 0 0 0 −18 0 18 −12
nΓ,4 1 1 1 1 0 0 0 0 0 0 −18 0 18 −12
nΓ,5 1 0 1 1 0 1 0 0 0 1 −23 0 24 −12
nΓ,6 1 1 1 1 1 0 1 1 1 0 −47 1 42 −36
nΓ,7 1 1 0 0 1 0 0 0 0 0 −6 0 6 0
nΓ,8 1 0 0 0 0 1 0 0 0 0 −6 0 6 0
nΓ,9 1 1 0 0 0 0 1 1 0 0 −18 0 18 −12
nΓ,10 1 1 0 0 0 0 1 1 0 0 −18 0 18 −12
nΓ,11 1 0 0 0 0 1 0 0 0 0 −6 0 6 0
nΓ,12 1 1 0 0 1 0 0 0 0 0 −6 0 6 0
nM,1 3 2 1 1 1 1 1 1 1 1 −58 1 54 −36
nM,2 3 2 1 1 1 1 1 1 1 1 −58 1 54 −36
nM,3 3 2 2 2 1 1 1 1 0 0 −60 0 60 −36
nM,4 3 2 2 2 1 1 1 1 0 0 −60 0 60 −36
nA,1 1 1 0 1 1 0 0 1 0 0 −29 1 24 −24
nA,2 1 0 0 1 0 1 0 0 0 0 −17 0 18 −12
nA,3 1 1 0 1 0 0 1 0 0 0 −18 0 18 −12
nA,4 1 1 0 1 0 0 1 0 0 0 −18 0 18 −12
nA,5 1 0 0 1 0 1 0 0 0 0 −17 0 18 −12
nA,6 1 1 0 1 1 0 0 1 0 0 −29 1 24 −24
nA,7 1 1 1 0 1 0 1 0 1 0 −24 0 24 −12
nA,8 1 0 1 0 0 1 0 0 0 1 −12 0 12 0
nA,9 1 1 1 0 0 0 0 1 0 0 −18 0 18 −12
nA,10 1 1 1 0 0 0 0 1 0 0 −18 0 18 −12
nA,11 1 0 1 0 0 1 0 0 0 1 −12 0 12 0
nA,12 1 1 1 0 1 0 1 0 1 0 −24 0 24 −12
nL,1 3 2 2 1 1 1 1 1 0 0 −58 1 54 −36
nL,2 3 2 2 1 1 1 1 1 0 0 −58 1 54 −36
nL,3 3 2 1 2 1 1 1 1 1 1 −60 0 60 −36
nL,4 3 2 1 2 1 1 1 1 1 1 −60 0 60 −36
nK,1 2 1 1 1 1 0 0 0 1 0 −35 1 30 −24
nK,2 2 2 1 1 0 2 1 1 0 1 −47 0 48 −24
nK,3 2 1 1 1 1 0 1 1 0 0 −36 0 36 −24
nK,4 2 1 1 1 1 0 1 1 0 0 −36 0 36 −24
nK,5 2 2 1 1 0 2 1 1 0 1 −47 0 48 −24
nK,6 2 1 1 1 1 0 0 0 1 0 −35 1 30 −24
nH,1 2 1 1 1 1 0 1 0 0 0 −35 1 30 −24
nH,2 2 2 1 1 0 2 1 1 0 1 −47 0 48 −24
nH,3 2 1 1 1 1 0 0 1 1 0 −36 0 36 −24
nH,4 2 1 1 1 1 0 0 1 1 0 −36 0 36 −24
nH,5 2 2 1 1 0 2 1 1 0 1 −47 0 48 −24
nH,6 2 1 1 1 1 0 1 0 0 0 −35 1 30 −24

(176)
74
74

SG176 a1 a2 a3 a4 a5 a6 a7 a8 a9
ν 12 12 8 8 4 4 4 −52 432
nΓ,1 1 2 1 1 1 1 1 −10 84
nΓ,2 1 2 0 0 0 0 0 0 0
nΓ,3 1 2 1 1 0 0 1 −7 60
nΓ,4 1 2 1 1 0 0 1 −7 60
nΓ,5 1 2 0 0 0 0 0 0 0
nΓ,6 1 2 1 1 1 1 1 −10 84
nΓ,7 1 0 1 1 0 0 0 −3 24
nΓ,8 1 0 0 0 0 0 0 0 0
nΓ,9 1 0 1 1 1 1 0 −6 48
nΓ,10 1 0 1 1 1 1 0 −6 48
nΓ,11 1 0 0 0 0 0 0 0 0
nΓ,12 1 0 1 1 0 0 0 −3 24
nM,1 3 2 2 2 1 1 2 −13 108
nM,2 3 2 2 2 1 1 2 −13 108
nM,3 3 4 2 2 1 1 0 −13 108
nM,4 3 4 2 2 1 1 0 −13 108
nA,1 2 2 2 2 1 1 1 −13 108
nA,2 1 1 0 0 0 0 0 0 0
nA,3 2 2 2 2 1 1 1 −13 108
nL,1 3 3 2 2 1 1 1 −13 108
nK,1 2 2 1 2 0 0 1 −7 60
nK,2 2 2 2 0 1 1 0 −6 48
nK,3 2 2 1 2 1 1 1 −13 108
nK,4 2 2 1 2 1 1 1 −13 108
nK,5 2 2 2 0 1 1 0 −6 48
nK,6 2 2 1 2 0 0 1 −7 60
nH,1 2 2 1 2 0 1 1 −10 84
nH,2 1 1 1 0 0 1 0 −3 24
nH,3 2 2 1 2 0 1 1 −10 84
nH,4 2 2 1 2 1 0 1 −10 84
nH,5 1 1 1 0 1 0 0 −3 24
nH,6 2 2 1 2 1 0 1 −10 84

(177)

SG177 a1 a2 a3 a4
ν 6 4 2 2
nΓ,1 1 0 0 1
nΓ,2 1 1 1 0
nΓ,3 1 1 0 0
nM,1 3 2 1 1
nA,1 1 0 0 1
nA,2 1 1 1 0
nA,3 1 1 0 0
nL,1 3 2 1 1
nK,1 1 1 0 1
nK,2 1 1 0 1
nK,3 2 1 1 0
nH,1 1 1 0 1
nH,2 1 1 0 1
nH,3 2 1 1 0

(178)
75
75

SG178 a1
ν 12
nΓ,1 2
nΓ,2 2
nΓ,3 2
nM,1 6
nA,1 1
nA,2 1
nA,3 1
nA,4 1
nA,5 1
nA,6 2
nL,1 3
nL,2 3
nL,3 3
nL,4 3
nK,1 2
nK,2 2
nK,3 4
nH,1 2
nH,2 2
nH,3 4

(179)

SG179 a1
ν 12
nΓ,1 2
nΓ,2 2
nΓ,3 2
nM,1 6
nA,1 1
nA,2 1
nA,3 1
nA,4 1
nA,5 1
nA,6 2
nL,1 3
nL,2 3
nL,3 3
nL,4 3
nK,1 2
nK,2 2
nK,3 4
nH,1 2
nH,2 2
nH,3 4

(180)
76
76

SG180 a1
ν 6
nΓ,1 1
nΓ,2 1
nΓ,3 1
nM,1 3
nA,1 1
nA,2 1
nA,3 1
nL,1 3
nK,1 1
nK,2 1
nK,3 2
nH,1 1
nH,2 1
nH,3 2

(181)

SG181 a1
ν 6
nΓ,1 1
nΓ,2 1
nΓ,3 1
nM,1 3
nA,1 1
nA,2 1
nA,3 1
nL,1 3
nK,1 1
nK,2 1
nK,3 2
nH,1 1
nH,2 1
nH,3 2

(182)

SG182 a1 a2 a3
ν 12 4 4
nΓ,1 2 0 0
nΓ,2 2 1 1
nΓ,3 2 1 1
nM,1 6 2 2
nA,1 1 0 0
nA,2 1 0 0
nA,3 1 0 0
nA,4 1 0 0
nA,5 2 1 1
nA,6 2 1 1
nL,1 3 1 1
nL,2 3 1 1
nL,3 3 1 1
nL,4 3 1 1
nK,1 2 1 0
nK,2 2 1 0
nK,3 4 1 2
nH,1 2 1 0
nH,2 2 1 0
nH,3 4 1 2

(183)
77
77

SG183 a1 a2 a3 a4
ν 6 2 2 2
nΓ,1 1 1 1 0
nΓ,2 1 0 0 1
nΓ,3 1 0 0 0
nM,1 3 1 1 1
nA,1 1 1 1 0
nA,2 1 0 0 1
nA,3 1 0 0 0
nL,1 3 1 1 1
nK,1 1 0 1 0
nK,2 1 0 1 0
nK,3 2 1 0 1
nH,1 1 0 1 0
nH,2 1 0 1 0
nH,3 2 1 0 1

(184)

SG184 a1 a2 a3 a4
ν 12 8 4 4
nΓ,1 2 0 0 2
nΓ,2 2 2 2 0
nΓ,3 2 2 0 0
nM,1 6 4 2 2
nA,1 1 1 1 0
nA,2 1 1 0 0
nA,3 1 0 0 1
nL,1 3 2 1 1
nK,1 2 2 0 2
nK,2 2 2 0 2
nK,3 4 2 2 0
nH,1 2 2 0 2
nH,2 2 2 0 2
nH,3 2 1 1 0

(185)

SG185 a1 a2 a3
ν 12 8 −4
nΓ,1 2 0 0
nΓ,2 2 2 −1
nΓ,3 2 2 −1
nM,1 6 4 −2
nA,1 1 0 0
nA,2 2 2 −1
nA,3 2 2 −1
nL,1 3 2 −1
nK,1 2 2 0
nK,2 2 2 0
nK,3 4 2 −2
nH,1 1 1 0
nH,2 1 1 0
nH,3 2 1 −1

(186)
78
78

SG186 a1 a2 a3
ν 12 −4 −4
nΓ,1 2 0 0
nΓ,2 2 −1 −1
nΓ,3 2 −1 −1
nM,1 6 −2 −2
nA,1 1 0 0
nA,2 2 −1 −1
nA,3 2 −1 −1
nL,1 3 −1 −1
nK,1 2 −1 0
nK,2 2 −1 0
nK,3 4 −1 −2
nH,1 2 −1 0
nH,2 2 −1 0
nH,3 4 −1 −2

(187)

SG187 a1 a2 a3 a4 a5 a6 a7 a8 a9 a10
ν 6 2 2 2 2 2 2 2 −12 −12
nΓ,1 1 1 1 1 0 0 0 0 −3 −3
nΓ,2 1 0 0 0 1 1 1 1 −3 −3
nΓ,3 1 0 0 0 0 0 0 0 0 0
nM,1 3 1 1 1 1 1 1 1 −6 −6
nA,1 1 1 1 1 0 0 0 0 −3 −3
nA,2 1 0 0 0 0 1 0 1 0 −3
nA,3 1 0 0 0 1 0 1 0 −3 0
nL,1 3 1 1 1 1 1 1 1 −6 −6
nK,1 1 0 1 0 0 0 0 0 0 0
nK,2 1 0 0 1 0 0 1 1 −3 −3
nK,3 1 1 0 0 0 0 1 1 −3 −3
nK,4 1 0 1 0 1 1 0 0 −3 −3
nK,5 1 0 0 1 1 1 0 0 −3 −3
nK,6 1 1 0 0 0 0 0 0 0 0
nH,1 1 0 1 0 1 0 0 0 −3 0
nH,2 1 0 0 1 1 0 0 1 −3 −3
nH,3 1 1 0 0 0 0 0 1 0 −3
nH,4 1 0 1 0 0 1 0 0 0 −3
nH,5 1 0 0 1 0 1 1 0 −3 −3
nH,6 1 1 0 0 0 0 1 0 −3 0

(188)
79
79

SG188 a1 a2 a3 a4 a5 a6 a7
ν 12 4 4 4 4 4 −24
nΓ,1 2 0 0 0 0 0 0
nΓ,2 2 1 1 1 2 2 −9
nΓ,3 2 1 1 1 0 0 −3
nM,1 6 2 2 2 2 2 −12
nA,1 1 0 0 0 0 0 0
nA,2 1 0 0 0 0 0 0
nA,3 1 0 0 0 0 0 0
nA,4 1 0 0 0 0 0 0
nA,5 2 1 1 1 1 1 −6
nA,6 2 1 1 1 1 1 −6
nL,1 3 1 1 1 1 1 −6
nL,2 3 1 1 1 1 1 −6
nL,3 3 1 1 1 1 1 −6
nL,4 3 1 1 1 1 1 −6
nK,1 2 1 0 1 0 0 0
nK,2 2 1 1 0 0 2 −6
nK,3 2 0 1 1 0 2 −6
nK,4 2 1 0 1 2 0 −6
nK,5 2 1 1 0 2 0 −6
nK,6 2 0 1 1 0 0 0
nH,1 2 1 0 1 1 0 −3
nH,2 2 1 1 0 1 1 −6
nH,3 2 0 1 1 0 1 −3
nH,4 2 1 0 1 1 0 −3
nH,5 2 1 1 0 1 1 −6
nH,6 2 0 1 1 0 1 −3

(189)

SG189 a1 a2 a3 a4 a5 a6 a7
ν 6 8 2 4 4 −36 −36
nΓ,1 1 0 1 0 0 −3 −3
nΓ,2 1 2 0 2 2 −9 −9
nΓ,3 1 2 0 0 0 −6 −6
nM,1 3 4 1 2 2 −18 −18
nA,1 1 0 1 0 0 −3 −3
nA,2 1 2 0 0 2 −6 −9
nA,3 1 2 0 2 0 −9 −6
nL,1 3 4 1 2 2 −18 −18
nK,1 1 2 1 1 1 −9 −9
nK,2 1 1 0 0 0 −3 −3
nK,3 1 1 0 1 1 −6 −6
nH,1 1 2 1 1 1 −9 −9
nH,2 1 1 0 1 0 −6 −3
nH,3 1 1 0 0 1 −3 −6

(190)
80
80

SG190 a1 a2 a3 a4 a5 a6
ν 12 8 4 4 4 −24
nΓ,1 2 0 0 0 0 0
nΓ,2 2 2 1 2 2 −9
nΓ,3 2 2 1 0 0 −3
nM,1 6 4 2 2 2 −12
nA,1 1 0 0 0 0 0
nA,2 1 0 0 0 0 0
nA,3 1 0 0 0 0 0
nA,4 1 0 0 0 0 0
nA,5 2 2 1 1 1 −6
nA,6 2 2 1 1 1 −6
nL,1 3 2 1 1 1 −6
nL,2 3 2 1 1 1 −6
nL,3 3 2 1 1 1 −6
nL,4 3 2 1 1 1 −6
nK,1 2 2 0 1 1 −6
nK,2 2 1 1 0 0 0
nK,3 2 1 1 1 1 −6
nH,1 1 1 0 0 1 −3
nH,2 1 1 0 0 1 −3
nH,3 1 1 0 1 0 −3
nH,4 1 1 0 1 0 −3
nH,5 2 1 1 1 0 −3
nH,6 2 1 1 0 1 −3

(191)

SG191 a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 a11 a12 a13 a14
ν 12 4 6 6 4 4 4 4 2 2 −260 2 252 −144
nΓ,1 1 1 1 1 1 0 0 0 1 0 −29 1 24 −12
nΓ,2 1 0 1 1 0 1 1 1 0 1 −47 0 48 −36
nΓ,3 1 0 1 1 0 0 0 0 0 0 −18 0 18 −12
nΓ,4 1 1 0 0 1 0 0 0 0 0 −12 0 12 0
nΓ,5 1 0 0 0 0 1 0 0 0 0 −6 0 6 0
nΓ,6 1 0 0 0 0 0 1 1 0 0 −18 0 18 −12
nM,1 3 1 1 1 1 1 1 1 1 1 −64 1 60 −36
nM,2 3 1 2 2 1 1 1 1 0 0 −66 0 66 −36
nA,1 1 1 0 1 1 0 0 0 0 0 −23 1 18 −12
nA,2 1 0 0 1 0 1 0 1 0 0 −29 0 30 −24
nA,3 1 0 0 1 0 0 1 0 0 0 −18 0 18 −12
nA,4 1 1 1 0 1 0 0 0 1 0 −18 0 18 0
nA,5 1 0 1 0 0 1 1 0 0 1 −24 0 24 −12
nA,6 1 0 1 0 0 0 0 1 0 0 −18 0 18 −12
nL,1 3 1 2 1 1 1 1 1 0 0 −64 1 60 −36
nL,2 3 1 1 2 1 1 1 1 1 1 −66 0 66 −36
nK,1 2 0 1 1 2 0 1 1 1 0 −47 1 42 −24
nK,2 2 1 1 1 0 1 0 0 0 1 −41 0 42 −24
nK,3 2 1 1 1 0 1 1 1 0 0 −42 0 42 −24
nH,1 2 0 1 1 2 0 1 1 1 0 −47 1 42 −24
nH,2 2 1 1 1 0 1 1 0 0 0 −41 0 42 −24
nH,3 2 1 1 1 0 1 0 1 0 1 −42 0 42 −24

(192)
81
81

SG192 a1 a2 a3 a4 a5 a6 a7 a8 a9
ν 12 8 12 4 4 8 4 4 −336
nΓ,1 1 0 2 0 1 0 0 2 −36
nΓ,2 1 1 2 1 0 2 2 0 −60
nΓ,3 1 1 2 0 0 0 0 0 −24
nΓ,4 1 0 0 0 1 0 0 0 −12
nΓ,5 1 1 0 1 0 0 0 0 −12
nΓ,6 1 1 0 0 0 2 0 0 −24
nM,1 3 2 2 1 1 2 2 2 −84
nM,2 3 2 4 1 1 2 0 0 −84
nA,1 1 0 1 0 1 0 0 1 −24
nA,2 1 0 1 0 1 0 0 1 −24
nA,3 1 1 1 0 0 1 0 0 −24
nA,4 1 1 1 1 0 1 1 0 −36
nA,5 1 1 1 0 0 1 0 0 −24
nA,6 1 1 1 1 0 1 1 0 −36
nL,1 3 2 3 1 1 2 1 1 −84
nL,2 3 2 3 1 1 2 1 1 −84
nK,1 2 2 2 0 2 2 0 2 −72
nK,2 2 1 2 1 0 0 2 0 −48
nK,3 2 1 2 1 0 2 0 0 −48
nH,1 1 1 1 0 1 1 0 1 −36
nH,2 1 1 1 0 1 1 0 1 −36
nH,3 1 1 1 0 1 1 0 1 −36
nH,4 1 1 1 0 1 1 0 1 −36
nH,5 2 1 2 1 0 1 1 0 −48
nH,6 2 1 2 1 0 1 1 0 −48

(193)

SG193 a1 a2 a3 a4 a5 a6 a7 a8
ν 12 8 12 4 8 4 −32 240
nΓ,1 1 0 2 1 0 0 −3 24
nΓ,2 1 1 2 0 2 1 −2 12
nΓ,3 1 1 2 0 0 1 1 −12
nΓ,4 1 0 0 1 0 0 −3 24
nΓ,5 1 1 0 0 0 0 −3 24
nΓ,6 1 1 0 0 2 0 −6 48
nM,1 3 2 2 1 2 2 −8 60
nM,2 3 2 4 1 2 0 −8 60
nA,1 1 0 1 1 0 0 −3 24
nA,2 1 0 1 1 0 0 −3 24
nA,3 2 2 2 0 2 1 −5 36
nL,1 3 2 3 1 2 1 −8 60
nL,2 3 2 3 1 2 1 −8 60
nK,1 2 2 2 2 2 0 −12 96
nK,2 2 1 2 0 0 1 1 −12
nK,3 2 1 2 0 2 1 −5 36
nH,1 1 1 1 1 1 0 −6 48
nH,2 2 1 2 0 1 1 −2 12
nH,3 2 1 2 0 1 1 −2 12

(194)
82
82

SG194 a1 a2 a3 a4 a5 a6 a7 a8 a9
ν 12 12 4 4 4 4 −4 4 0
nΓ,1 1 2 1 1 0 0 −3 0 12
nΓ,2 1 2 0 0 1 1 2 1 −12
nΓ,3 1 2 0 0 0 0 5 1 −24
nΓ,4 1 0 1 1 0 0 −3 0 12
nΓ,5 1 0 0 0 0 0 0 0 0
nΓ,6 1 0 0 0 1 1 −3 0 12
nM,1 3 2 1 1 1 1 0 2 −12
nM,2 3 4 1 1 1 1 −2 0 12
nA,1 1 1 1 1 0 0 −3 0 12
nA,2 1 1 1 1 0 0 −3 0 12
nA,3 2 2 0 0 1 1 2 1 −12
nL,1 3 3 1 1 1 1 −1 1 0
nL,2 3 3 1 1 1 1 −1 1 0
nK,1 2 2 0 2 1 1 −6 0 24
nK,2 2 2 1 0 0 0 5 1 −24
nK,3 2 2 1 0 1 1 −1 1 0
nH,1 1 1 0 1 0 1 −3 0 12
nH,2 1 1 0 1 0 1 −3 0 12
nH,3 1 1 0 1 1 0 −3 0 12
nH,4 1 1 0 1 1 0 −3 0 12
nH,5 2 2 1 0 1 0 2 1 −12
nH,6 2 2 1 0 0 1 2 1 −12

(195)

SG195 a1 a2
ν 6 8
nΓ,1 1 2
nΓ,2 1 1
nΓ,3 1 1
nX,1 3 4
nM,1 3 4
nR,1 1 2
nR,2 1 1
nR,3 1 1

(196)

SG196 a1 a2
ν 6 8
nΓ,1 1 2
nΓ,2 1 1
nΓ,3 1 1
nX,1 3 4
nL,1 2 3
nL,2 1 1
nL,3 2 3
nW,1 3 4
nW,2 3 4

(197)
83
83

SG197 a1 a2
ν 6 8
nΓ,1 1 2
nΓ,2 1 1
nΓ,3 1 1
nH,1 1 2
nH,2 1 1
nH,3 1 1
nP,1 1 2
nP,2 1 1
nP,3 1 1
nN,1 3 4
nN,2 3 4

(198)

SG198 a1 a2
ν 24 8
nΓ,1 4 2
nΓ,2 4 1
nΓ,3 4 1
nX,1 6 2
nX,2 6 2
nX,3 6 2
nX,4 6 2
nM,1 6 2
nR,1 1 0
nR,2 2 1
nR,3 2 1
nR,4 3 1

(199)

SG199 a1 a2
ν 12 8
nΓ,1 2 2
nΓ,2 2 1
nΓ,3 2 1
nH,1 2 2
nH,2 2 1
nH,3 2 1
nP,1 1 0
nP,2 1 1
nP,3 1 1
nP,4 3 2
nN,1 6 4
nN,2 6 4

(200)
84
84

SG200 a1 a2 a3 a4 a5 a6 a7 a8
ν 12 16 6 6 2 −10 12 −8
nΓ,1 1 2 1 1 1 −5 6 −4
nΓ,2 1 1 1 1 0 0 0 0
nΓ,3 1 1 1 1 0 0 0 0
nΓ,4 1 2 0 0 0 0 0 0
nΓ,5 1 1 0 0 0 0 0 0
nΓ,6 1 1 0 0 0 0 0 0
nX,1 3 4 2 1 0 −1 2 0
nX,2 3 4 1 2 1 −4 4 −4
nM,1 3 4 1 1 1 −3 4 −4
nM,2 3 4 2 2 0 −2 2 0
nR,1 1 2 0 1 0 −3 4 −4
nR,2 1 1 0 1 0 0 0 0
nR,3 1 1 0 1 0 0 0 0
nR,4 1 2 1 0 1 −2 2 0
nR,5 1 1 1 0 0 0 0 0
nR,6 1 1 1 0 0 0 0 0

(201)

SG201 a1 a2 a3 a4 a5 a6
ν 12 16 8 −16 24 −32
nΓ,1 1 2 2 −6 8 −8
nΓ,2 1 1 1 −1 2 −4
nΓ,3 1 1 1 −1 2 −4
nΓ,4 1 2 0 0 0 0
nΓ,5 1 1 0 0 0 0
nΓ,6 1 1 0 0 0 0
nX,1 3 4 2 −4 6 −8
nX,2 3 4 2 −4 6 −8
nM,1 3 4 2 −4 6 −8
nM,2 3 4 2 −4 6 −8
nR,1 1 2 0 −2 4 −4
nR,2 1 1 0 1 0 0
nR,3 1 1 0 1 0 0
nR,4 1 2 2 −4 4 −4
nR,5 1 1 1 −2 2 −4
nR,6 1 1 1 −2 2 −4

(202)

SG202 a1 a2 a3 a4 a5 a6 a7
ν 12 16 12 2 4 2 −32
nΓ,1 1 2 2 1 0 1 −8
nΓ,2 1 1 2 0 1 0 −4
nΓ,3 1 1 2 0 1 0 −4
nΓ,4 1 2 0 0 0 0 0
nΓ,5 1 1 0 0 0 0 0
nΓ,6 1 1 0 0 0 0 0
nX,1 3 4 2 1 2 1 −12
nX,2 3 4 4 0 0 0 −4
nL,1 1 1 1 0 1 0 −4
nL,2 2 3 2 0 0 1 −4
nL,3 2 3 2 1 1 0 −8
nL,4 1 1 1 0 0 0 0
nL,5 2 3 2 1 1 0 −8
nL,6 2 3 2 0 0 1 −4
nW,1 6 8 6 1 2 1 −16

(203)
85
85

SG203 a1 a2 a3 a4 a5 a6
ν 12 16 8 8 8 −48
nΓ,1 1 2 2 0 2 −8
nΓ,2 1 1 1 2 1 −8
nΓ,3 1 1 1 2 1 −8
nΓ,4 1 2 0 0 0 0
nΓ,5 1 1 0 0 0 0
nΓ,6 1 1 0 0 0 0
nX,1 3 4 2 2 2 −12
nX,2 3 4 2 2 2 −12
nL,1 1 1 0 1 1 −4
nL,2 2 3 2 2 1 −12
nL,3 2 3 1 0 2 −4
nL,4 1 1 1 1 0 −4
nL,5 2 3 1 0 2 −4
nL,6 2 3 2 2 1 −12
nW,1 3 4 2 2 2 −12
nW,2 3 4 2 2 2 −12
nW,3 3 4 2 2 2 −12
nW,4 3 4 2 2 2 −12

(204)

SG204 a1 a2 a3 a4 a5 a6 a7
ν 12 16 8 −16 6 12 −32
nΓ,1 1 2 2 −6 1 6 −8
nΓ,2 1 1 1 −1 1 0 −4
nΓ,3 1 1 1 −1 1 0 −4
nΓ,4 1 2 0 0 0 0 0
nΓ,5 1 1 0 0 0 0 0
nΓ,6 1 1 0 0 0 0 0
nH,1 1 2 0 −2 1 2 −4
nH,2 1 1 0 1 1 −2 0
nH,3 1 1 0 1 1 −2 0
nH,4 1 2 2 −4 0 4 −4
nH,5 1 1 1 −2 0 2 −4
nH,6 1 1 1 −2 0 2 −4
nP,1 2 4 2 −6 1 6 −8
nP,2 2 2 1 −1 1 0 −4
nP,3 2 2 1 −1 1 0 −4
nN,1 3 4 2 −4 1 4 −8
nN,2 3 4 2 −4 1 4 −8
nN,3 3 4 2 −4 2 2 −8
nN,4 3 4 2 −4 2 2 −8

(205)
86
86

SG205 a1 a2 a3 a4 a5 a6
ν 48 16 8 8 8 −96
nΓ,1 4 2 2 0 2 −12
nΓ,2 4 1 1 2 1 −12
nΓ,3 4 1 1 2 1 −12
nΓ,4 4 2 0 0 0 −4
nΓ,5 4 1 0 0 0 −4
nΓ,6 4 1 0 0 0 −4
nX,1 12 4 2 2 2 −24
nX,2 12 4 2 2 2 −24
nM,1 6 2 1 1 1 −12
nM,2 6 2 1 1 1 −12
nR,1 1 0 0 0 0 0
nR,2 2 1 0 0 1 −4
nR,3 2 1 0 0 1 −4
nR,4 3 1 0 0 1 −4
nR,5 1 0 0 1 0 −4
nR,6 2 1 1 0 0 −4
nR,7 2 1 1 0 0 −4
nR,8 3 1 1 1 0 −8

(206)

SG206 a1 a2 a3 a4 a5 a6
ν 24 16 8 −40 48 −32
nΓ,1 2 2 2 −8 10 −8
nΓ,2 2 1 1 −3 4 −4
nΓ,3 2 1 1 −3 4 −4
nΓ,4 2 2 0 −2 2 0
nΓ,5 2 1 0 −2 2 0
nΓ,6 2 1 0 −2 2 0
nH,1 2 2 0 −4 6 −4
nH,2 2 1 0 −1 2 0
nH,3 2 1 0 −1 2 0
nH,4 2 2 2 −6 6 −4
nH,5 2 1 1 −4 4 −4
nH,6 2 1 1 −4 4 −4
nP,1 1 0 0 0 0 0
nP,2 2 2 1 −5 6 −4
nP,3 2 2 1 −5 6 −4
nN,1 6 4 2 −10 12 −8

(207)

SG207 a1 a2 a3 a4
ν 12 8 6 6
nΓ,1 1 1 1 1
nΓ,2 1 1 0 0
nΓ,3 2 1 1 1
nX,1 3 2 2 2
nX,2 3 2 1 1
nM,1 3 2 1 2
nM,2 3 2 2 1
nR,1 1 1 0 1
nR,2 1 1 1 0
nR,3 2 1 1 1

(208)
87
87

SG208 a1 a2
ν 12 8
nΓ,1 1 1
nΓ,2 1 1
nΓ,3 2 1
nX,1 3 2
nX,2 3 2
nM,1 3 2
nM,2 3 2
nR,1 1 1
nR,2 1 1
nR,3 2 1

(209)

SG209 a1 a2 a3
ν 12 8 6
nΓ,1 1 1 1
nΓ,2 1 1 0
nΓ,3 2 1 1
nX,1 3 2 2
nX,2 3 2 1
nL,1 2 1 1
nL,2 2 1 1
nL,3 4 3 2
nW,1 6 4 3

(210)

SG210 a1 a2
ν 12 8
nΓ,1 1 1
nΓ,2 1 1
nΓ,3 2 1
nX,1 3 2
nX,2 3 2
nL,1 2 1
nL,2 2 1
nL,3 4 3
nW,1 3 2
nW,2 3 2
nW,3 3 2
nW,4 3 2

(211)

SG211 a1 a2 a3
ν 12 8 6
nΓ,1 1 1 1
nΓ,2 1 1 0
nΓ,3 2 1 1
nH,1 1 1 1
nH,2 1 1 0
nH,3 2 1 1
nP,1 2 2 1
nP,2 2 1 1
nP,3 2 1 1
nN,1 6 4 3

(212)
88
88

SG212 a1 a2
ν 24 8
nΓ,1 2 1
nΓ,2 2 1
nΓ,3 4 1
nX,1 3 1
nX,2 3 1
nX,3 3 1
nX,4 3 1
nX,5 6 2
nM,1 6 2
nM,2 6 2
nR,1 1 0
nR,2 1 0
nR,3 2 1
nR,4 3 1
nR,5 3 1

(213)

SG213 a1 a2
ν 24 8
nΓ,1 2 1
nΓ,2 2 1
nΓ,3 4 1
nX,1 3 1
nX,2 3 1
nX,3 3 1
nX,4 3 1
nX,5 6 2
nM,1 6 2
nM,2 6 2
nR,1 1 0
nR,2 1 0
nR,3 2 1
nR,4 3 1
nR,5 3 1

(214)

SG214 a1 a2
ν 12 8
nΓ,1 1 1
nΓ,2 1 1
nΓ,3 2 1
nH,1 1 1
nH,2 1 1
nH,3 2 1
nP,1 1 0
nP,2 1 1
nP,3 1 1
nP,4 3 2
nN,1 6 4

(215)
89
89

SG215 a1 a2 a3 a4 a5 a6
ν 12 4 6 6 2 −12
nΓ,1 1 0 1 1 1 −2
nΓ,2 1 0 0 0 0 0
nΓ,3 2 1 1 1 0 −2
nX,1 3 1 2 1 1 −4
nX,2 3 1 1 2 0 −2
nM,1 3 1 1 2 1 −4
nM,2 3 1 2 1 0 −2
nR,1 1 0 1 1 0 −2
nR,2 1 0 0 0 1 0
nR,3 2 1 1 1 0 −2

(216)

SG216 a1 a2 a3 a4 a5 a6
ν 12 4 2 2 2 −4
nΓ,1 1 0 1 1 1 −2
nΓ,2 1 0 0 0 0 0
nΓ,3 2 1 0 0 0 0
nX,1 3 1 1 1 0 −2
nX,2 3 1 0 0 1 0
nL,1 2 1 0 0 0 0
nL,2 2 1 0 0 0 0
nL,3 4 1 1 1 1 −2
nW,1 3 1 0 1 1 −2
nW,2 3 1 0 1 0 0
nW,3 3 1 1 0 0 0
nW,4 3 1 1 0 1 −2

(217)

SG217 a1 a2 a3 a4 a5
ν 12 12 4 6 −20
nΓ,1 1 2 0 1 −2
nΓ,2 1 0 0 0 0
nΓ,3 2 2 1 1 −4
nH,1 1 0 0 1 0
nH,2 1 2 0 0 −2
nH,3 2 2 1 1 −4
nP,1 1 1 0 0 0
nP,2 1 1 0 1 −2
nP,3 2 2 1 1 −4
nN,1 6 6 2 3 −10

(218)

SG218 a1 a2 a3 a4
ν 12 16 12 0
nΓ,1 1 2 2 0
nΓ,2 1 2 0 0
nΓ,3 2 2 2 0
nX,1 3 4 3 0
nX,2 3 4 3 0
nM,1 3 4 2 2
nM,2 3 4 4 −2
nR,1 1 2 1 0
nR,2 1 2 1 0
nR,3 1 1 1 0

(219)
90
90

SG219 a1 a2 a3 a4
ν 12 16 12 0
nΓ,1 1 2 2 0
nΓ,2 1 2 0 0
nΓ,3 2 2 2 0
nX,1 3 4 2 2
nX,2 3 4 4 −2
nL,1 1 1 1 0
nL,2 1 1 1 0
nL,3 2 3 2 0
nW,1 3 4 3 0
nW,2 3 4 3 0
nW,3 3 4 3 0
nW,4 3 4 3 0

(220)

SG220 a1 a2 a3
ν 24 28 −16
nΓ,1 2 3 −2
nΓ,2 2 3 −2
nΓ,3 4 4 −2
nH,1 2 3 −2
nH,2 2 3 −2
nH,3 4 4 −2
nP,1 1 1 0
nP,2 1 0 0
nP,3 2 3 −2
nP,4 3 4 −2
nP,5 3 3 −2
nN,1 6 7 −4
nN,2 6 7 −4
nN,3 6 7 −4
nN,4 6 7 −4

(221)

SG221 a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 a11 a12 a13 a14
ν 24 8 12 12 6 6 6 6 2 −44 −78 2 144 −64
nΓ,1 1 0 1 1 1 0 1 0 1 −6 −9 1 16 −8
nΓ,2 1 0 0 0 0 1 0 1 0 −4 −6 0 12 −8
nΓ,3 2 1 1 1 1 1 1 1 0 −6 −9 0 16 −8
nΓ,4 1 0 1 1 0 0 0 0 0 0 −2 0 4 0
nΓ,5 1 0 0 0 0 0 0 0 0 0 0 0 0 0
nΓ,6 2 1 1 1 0 0 0 0 0 0 −2 0 4 0
nX,1 3 1 2 2 1 1 1 0 0 −6 −11 1 20 −8
nX,2 3 1 1 1 1 1 0 1 0 −5 −8 0 16 −8
nX,3 3 1 2 2 1 0 1 1 1 −6 −11 0 20 −8
nX,4 3 1 1 1 0 1 1 1 0 −5 −9 0 16 −8
nM,1 3 1 1 2 1 0 0 1 0 −5 −9 1 16 −8
nM,2 3 1 2 1 0 1 1 0 1 −5 −8 0 16 −8
nM,3 3 1 1 2 1 1 1 1 0 −6 −11 0 20 −8
nM,4 3 1 2 1 1 1 1 1 0 −6 −11 0 20 −8
nR,1 1 0 0 1 0 0 0 1 0 −5 −7 1 12 −8
nR,2 1 0 1 0 0 0 1 0 0 0 −2 0 4 0
nR,3 2 1 1 1 0 0 1 1 0 −1 −5 0 8 0
nR,4 1 0 0 1 1 0 0 0 0 0 −2 0 4 0
nR,5 1 0 1 0 0 1 0 0 1 −5 −6 0 12 −8
nR,6 2 1 1 1 1 1 0 0 0 −5 −6 0 12 −8

(222)
91
91

SG222 a1 a2 a3 a4 a5 a6
ν 24 16 12 24 16 −64
nΓ,1 1 1 1 2 2 −8
nΓ,2 1 1 0 0 2 −4
nΓ,3 2 1 1 2 2 −4
nΓ,4 1 1 1 0 0 0
nΓ,5 1 1 0 2 0 −4
nΓ,6 2 1 1 2 0 −4
nX,1 3 2 2 3 2 −8
nX,2 3 2 2 3 2 −8
nX,3 3 2 1 3 2 −8
nX,4 3 2 1 3 2 −8
nM,1 6 4 3 6 4 −16
nR,1 2 2 1 2 2 −8
nR,2 2 1 1 2 1 −4
nR,3 2 1 1 2 1 −4

(223)

SG223 a1 a2 a3 a4 a5 a6 a7
ν 24 16 12 12 12 4 −64
nΓ,1 1 1 1 1 1 1 −8
nΓ,2 1 1 0 0 1 1 −4
nΓ,3 2 1 1 1 2 0 −4
nΓ,4 1 1 0 0 0 0 0
nΓ,5 1 1 1 1 0 0 −4
nΓ,6 2 1 1 1 0 0 −4
nX,1 6 4 3 3 3 1 −16
nM,1 3 2 2 1 1 1 −8
nM,2 3 2 1 2 1 1 −8
nM,3 3 2 1 2 2 0 −8
nM,4 3 2 2 1 2 0 −8
nR,1 2 2 1 1 1 1 −8
nR,2 2 1 1 1 1 0 −4
nR,3 2 1 1 1 1 0 −4

(224)

SG224 a1 a2 a3 a4 a5 a6 a7 a8
ν 24 8 12 −32 8 −64 72 −80
nΓ,1 1 0 1 −2 1 −3 4 −4
nΓ,2 1 0 0 −2 1 −3 4 −4
nΓ,3 2 1 1 −4 1 −9 10 −12
nΓ,4 1 0 0 0 0 0 0 0
nΓ,5 1 0 1 0 0 0 0 0
nΓ,6 2 1 1 −2 0 −4 4 −4
nX,1 6 2 3 −8 2 −16 18 −20
nM,1 6 2 3 −8 2 −16 18 −20
nR,1 1 0 0 0 0 1 0 0
nR,2 1 0 1 −2 0 −3 4 −4
nR,3 2 1 1 −3 0 −5 6 −8
nR,4 1 0 1 −2 1 −4 4 −4
nR,5 1 0 0 0 1 0 0 0
nR,6 2 1 1 −3 1 −8 8 −8

(225)
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
SG225 a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 a11
ν 24 8 12 12 4 2 2 4 2 −130 −256
nΓ,1 1 0 1 1 1 1 0 0 1 −13 −24
nΓ,2 1 0 0 1 0 0 1 0 0 −4 −8
nΓ,3 2 1 1 2 0 0 0 1 0 −12 −24
nΓ,4 1 0 1 0 0 0 0 0 0 −4 −8
nΓ,5 1 0 0 0 1 0 0 0 0 −4 −8
nΓ,6 2 1 1 0 0 0 0 0 0 −8 −16
nX,1 3 1 2 1 0 1 0 1 1 −21 −40
nX,2 3 1 1 1 1 0 1 1 0 −16 −32
nX,3 3 1 2 2 1 0 0 0 0 −16 −32
nX,4 3 1 1 2 0 0 0 0 0 −12 −24
nL,1 2 1 1 1 0 0 0 0 0 −8 −16
nL,2 2 1 1 1 0 0 0 0 0 −8 −16
nL,3 4 1 2 2 1 0 0 0 1 −20 −40
nL,4 2 1 1 1 0 0 0 1 0 −12 −24
nL,5 2 1 1 1 0 0 0 1 0 −12 −24
nL,6 4 1 2 2 1 1 1 1 0 −25 −48
nW,1 6 2 3 3 1 1 0 1 0 −32 −64
nW,2 6 2 3 3 1 0 1 1 1 −33 −64

(226)

SG226 a1 a2 a3 a4 a5 a6 a7 a8
ν 24 16 12 12 −112 12 4 −224
nΓ,1 1 1 1 2 −9 1 1 −16
nΓ,2 1 1 0 0 −7 0 1 −16
nΓ,3 2 1 1 2 −8 1 0 −16
nΓ,4 1 1 1 0 −4 0 0 −8
nΓ,5 1 1 0 0 −4 1 0 −8
nΓ,6 2 1 1 0 −8 1 0 −16
nX,1 3 2 2 2 −13 1 1 −24
nX,2 3 2 1 0 −15 2 1 −32
nX,3 3 2 2 2 −16 2 0 −32
nX,4 3 2 1 2 −12 1 0 −24
nL,1 2 1 1 1 −8 1 0 −16
nL,2 4 3 2 2 −20 2 1 −40
nL,3 4 3 2 2 −20 2 1 −40
nW,1 6 4 3 3 −28 3 1 −56
nW,2 6 4 3 3 −28 3 1 −56

(227)
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
SG227 a1 a2 a3 a4 a5 a6 a7 a8
ν 24 8 8 8 −24 8 4 −48
nΓ,1 1 0 0 1 −2 1 1 −4
nΓ,2 1 0 0 1 −2 1 0 −4
nΓ,3 2 1 2 1 −4 1 0 −8
nΓ,4 1 0 0 0 0 0 0 0
nΓ,5 1 0 0 0 0 0 1 0
nΓ,6 2 1 0 0 0 0 0 0
nX,1 6 2 2 2 −6 2 1 −12
nL,1 2 1 1 1 −2 0 0 −4
nL,2 2 1 1 1 −2 0 0 −4
nL,3 4 1 2 2 −5 1 1 −8
nL,4 2 1 1 0 −2 1 0 −4
nL,5 2 1 1 0 −2 1 0 −4
nL,6 4 1 0 1 −3 2 1 −8
nW,1 3 1 1 1 −2 1 0 −4
nW,2 3 1 1 1 −2 1 0 −4
nW,3 3 1 1 1 −4 1 1 −8
nW,4 3 1 1 1 −4 1 1 −8
nW,5 6 2 2 2 −6 2 1 −12

(228)

SG228 a1 a2 a3 a4 a5
ν 24 16 24 16 −64
nΓ,1 1 1 2 2 −8
nΓ,2 1 1 0 2 −4
nΓ,3 2 1 2 2 −4
nΓ,4 1 1 0 0 0
nΓ,5 1 1 2 0 −4
nΓ,6 2 1 2 0 −4
nX,1 6 4 6 4 −16
nL,1 2 1 2 1 −4
nL,2 4 3 4 3 −12
nL,3 4 3 4 3 −12
nW,1 3 2 3 2 −8
nW,2 3 2 3 2 −8
nW,3 3 2 3 2 −8
nW,4 3 2 3 2 −8
nW,5 3 2 3 2 −8

(229)
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
SG229 a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 a11
ν 24 8 12 12 −360 8 6 6 2 204 −256
nΓ,1 1 0 1 1 −34 1 1 0 1 18 −24
nΓ,2 1 0 0 0 −10 1 0 1 0 4 −8
nΓ,3 2 1 1 1 −32 1 1 1 0 16 −24
nΓ,4 1 0 1 0 −12 0 0 0 0 8 −8
nΓ,5 1 0 0 1 −12 0 0 0 0 8 −8
nΓ,6 2 1 1 1 −24 0 0 0 0 16 −16
nH,1 1 0 1 0 −23 0 1 0 1 12 −16
nH,2 1 0 0 1 −11 0 0 1 0 6 −8
nH,3 2 1 1 1 −23 0 1 1 0 12 −16
nH,4 1 0 1 1 −23 1 0 0 0 14 −16
nH,5 1 0 0 0 −11 1 0 0 0 6 −8
nH,6 2 1 1 1 −33 1 0 0 0 20 −24
nP,1 2 0 1 1 −34 1 1 0 0 20 −24
nP,2 2 0 1 1 −34 1 0 1 1 18 −24
nP,3 4 2 2 2 −56 1 1 1 0 32 −40
nN,1 6 2 3 3 −90 2 1 1 1 52 −64
nN,2 6 2 3 3 −90 2 2 2 0 50 −64

(230)

SG230 a1 a2 a3 a4 a5
ν 24 16 24 16 −64
nΓ,1 1 1 2 2 −8
nΓ,2 1 1 0 2 −4
nΓ,3 2 1 2 2 −4
nΓ,4 1 1 0 0 0
nΓ,5 1 1 2 0 −4
nΓ,6 2 1 2 0 −4
nH,1 2 2 2 2 −8
nH,2 2 1 2 1 −4
nH,3 2 1 2 1 −4
nP,1 1 0 1 0 0
nP,2 1 0 1 0 0
nP,3 2 2 2 2 −8
nP,4 3 2 3 2 −8
nP,5 3 2 3 2 −8
nN,1 6 4 6 4 −16
nN,2 6 4 6 4 −16

(231)
VI. ELECTRONIC BAND PLOTS FOR TOPOLOGICAL INSULATORS
In this and next sections, we plot the electronic band structures for the TIs and TCIs listed in Table I and II,
recpectively, where the red lines denote the bands up to the electron filling. We also explicitly give the SIs for each
materials for both GGA and MBJ predictions. Note that we don’t not show the band structures of all the predicted
materials due to the size limit of arxiv file (≤ 10 M), and for the band structures of the rest materials as well as
the topological (semi-)materials, the readers are welcome to ask the corresponding author for the figures with high
resolution.
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(a)GGA-prediction,SI=(1,1,1,1) (b)MBJ-prediction,SI=(1,1,0,2)
FIG. 1. The electronic band plots of Ag2F5 in SG2 (XBS = Z2 × Z2 × Z2 × Z4).
(a)GGA-prediction,SI=(0,0,1,1) (b)MBJ-prediction,SI=(0,0,1,1)
FIG. 2. The electronic band plots of As3Ca in SG2 (XBS = Z2 × Z2 × Z2 × Z4).
(a)GGA-prediction,SI=(1,1,0,1) (b)MBJ-prediction,SI=(1,1,0,1)
FIG. 3. The electronic band plots of As3Sr in SG2 (XBS = Z2 × Z2 × Z2 × Z4).
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(a)GGA-prediction,SI=(0,0,0,1) (b)MBJ-prediction,SI=(0,0,0,1)
FIG. 4. The electronic band plots of Bi in SG2 (XBS = Z2 × Z2 × Z2 × Z4).
(a)GGA-prediction,SI=(1,1,1,1) (b)MBJ-prediction,SI=(1,1,1,1)
FIG. 5. The electronic band plots of CaMo6S8 in SG2 (XBS = Z2 × Z2 × Z2 × Z4).
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(a)GGA-prediction,SI=(0,1,0,1) (b)MBJ-prediction,SI=(0,0,0,0)
FIG. 6. The electronic band plots of CaP3 in SG2 (XBS = Z2 × Z2 × Z2 × Z4).
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(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(0)
FIG. 7. The electronic band plots of AsCdNa in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(3) (b)MBJ-prediction,SI=(1)
FIG. 8. The electronic band plots of As2Hf in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 9. The electronic band plots of As2Zr in SG62 (XBS = Z4).
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(a)GGA-prediction,SI=(3) (b)MBJ-prediction,SI=(0)
FIG. 10. The electronic band plots of Ba2Pb in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(3) (b)MBJ-prediction,SI=(0)
FIG. 11. The electronic band plots of Ba2Si in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(0)
FIG. 12. The electronic band plots of Ca3GeO in SG62 (XBS = Z4).
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(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(0)
FIG. 13. The electronic band plots of CdGeSr in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(0)
FIG. 14. The electronic band plots of CdNaSb in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(0)
FIG. 15. The electronic band plots of FSeY in SG62 (XBS = Z4).
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(a)GGA-prediction,SI=(3) (b)MBJ-prediction,SI=(3)
FIG. 16. The electronic band plots of GaPtSc in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(3) (b)MBJ-prediction,SI=(3)
FIG. 17. The electronic band plots of GaPtY in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 18. The electronic band plots of GeHfPt in SG62 (XBS = Z4).
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(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 19. The electronic band plots of GeMoZr in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 20. The electronic band plots of GePdZr in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 21. The electronic band plots of GePtZr in SG62 (XBS = Z4).
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(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 22. The electronic band plots of GeZr in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(0)
FIG. 23. The electronic band plots of Ge2InLiSr2 in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 24. The electronic band plots of Ge2Mo in SG62 (XBS = Z4).
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(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 25. The electronic band plots of Ge2W in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 26. The electronic band plots of HfNbP in SG62 (XBS = Z4).
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(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 27. The electronic band plots of HfP2 in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 28. The electronic band plots of HfSi in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(0)
FIG. 29. The electronic band plots of NNa3 in SG62 (XBS = Z4).
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(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 30. The electronic band plots of N5Ta3 in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 31. The electronic band plots of NbPZr in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 32. The electronic band plots of PPtSc in SG62 (XBS = Z4).
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(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 33. The electronic band plots of P2Ti in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 34. The electronic band plots of P2Zr in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(0)
FIG. 35. The electronic band plots of PbSr2 in SG62 (XBS = Z4).
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(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 36. The electronic band plots of PdSiTi in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(3) (b)MBJ-prediction,SI=(1)
FIG. 37. The electronic band plots of PdSiZr in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 38. The electronic band plots of PtSiTi in SG62 (XBS = Z4).
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(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 39. The electronic band plots of PtSiZr in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 40. The electronic band plots of Sb2SrZn in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(3) (b)MBJ-prediction,SI=(3)
FIG. 41. The electronic band plots of SiSr in SG62 (XBS = Z4).
110
110
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 42. The electronic band plots of SiTi in SG62 (XBS = Z4).
(a)GGA-prediction,SI=(1) (b)MBJ-prediction,SI=(1)
FIG. 43. The electronic band plots of SiZr in SG62 (XBS = Z4).
111
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(a)GGA-prediction,SI=(1,3) (b)MBJ-prediction,SI=(0,0)
FIG. 44. The electronic band plots of AgS3Ta in SG63 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(0,3) (b)MBJ-prediction,SI=(0,3)
FIG. 45. The electronic band plots of AlBMo in SG63 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(0,3) (b)MBJ-prediction,SI=(0,3)
FIG. 46. The electronic band plots of AlBW in SG63 (XBS = Z2 × Z4).
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(a)GGA-prediction,SI=(0,3) (b)MBJ-prediction,SI=(0,3)
FIG. 47. The electronic band plots of Al2BaSi2 in SG63 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(0,3) (b)MBJ-prediction,SI=(0,3)
FIG. 48. The electronic band plots of AuClTe2 in SG63 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,1) (b)MBJ-prediction,SI=(1,1)
FIG. 49. The electronic band plots of B7WY3 in SG63 (XBS = Z2 × Z4).
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(a)GGA-prediction,SI=(1,3) (b)MBJ-prediction,SI=(1,3)
FIG. 50. The electronic band plots of BaIn in SG63 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,1) (b)MBJ-prediction,SI=(1,1)
FIG. 51. The electronic band plots of CaSi in SG63 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(0,3) (b)MBJ-prediction,SI=(0,3)
FIG. 52. The electronic band plots of Ga in SG63 (XBS = Z2 × Z4).
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(a)GGA-prediction,SI=(0,3) (b)MBJ-prediction,SI=(0,0)
FIG. 53. The electronic band plots of GeNa2Zn in SG63 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,1) (b)MBJ-prediction,SI=(1,1)
FIG. 54. The electronic band plots of HfPd in SG63 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(0,1) (b)MBJ-prediction,SI=(0,1)
FIG. 55. The electronic band plots of HfTe5 in SG63 (XBS = Z2 × Z4).
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(a)GGA-prediction,SI=(1,1) (b)MBJ-prediction,SI=(1,1)
FIG. 56. The electronic band plots of PdZr in SG63 (XBS = Z2 × Z4).
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(a)GGA-prediction,SI=(0,1) (b)MBJ-prediction,SI=(0,1)
FIG. 57. The electronic band plots of Ag2O in SG164 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,1) (b)MBJ-prediction,SI=(1,1)
FIG. 58. The electronic band plots of As2Ge5Te8 in SG164 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,1) (b)MBJ-prediction,SI=(0,0)
FIG. 59. The electronic band plots of As4GeTe7 in SG164 (XBS = Z2 × Z4).
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(a)GGA-prediction,SI=(1,3) (b)MBJ-prediction,SI=(1,3)
FIG. 60. The electronic band plots of BaSn2 in SG164 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(0,1) (b)MBJ-prediction,SI=(0,0)
FIG. 61. The electronic band plots of Bi2Li3Y in SG164 (XBS = Z2 × Z4).
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(a)GGA-prediction,SI=(0,1) (b)MBJ-prediction,SI=(0,0)
FIG. 62. The electronic band plots of Bi2Mg3 in SG164 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(0,1) (b)MBJ-prediction,SI=(0,0)
FIG. 63. The electronic band plots of Bi2Pb2Se5 in SG164 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,1) (b)MBJ-prediction,SI=(1,1)
FIG. 64. The electronic band plots of Bi4SnTe7 in SG164 (XBS = Z2 × Z4).
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(a)GGA-prediction,SI=(0,1) (b)MBJ-prediction,SI=(0,1)
FIG. 65. The electronic band plots of CNb2 in SG164 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(0,1) (b)MBJ-prediction,SI=(0,1)
FIG. 66. The electronic band plots of CTa2 in SG164 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(0,1) (b)MBJ-prediction,SI=(0,1)
FIG. 67. The electronic band plots of C6K2N6PtS6 in SG164 (XBS = Z2 × Z4).
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(a)GGA-prediction,SI=(0,1) (b)MBJ-prediction,SI=(0,0)
FIG. 68. The electronic band plots of C6N6PtRb2S6 in SG164 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,3) (b)MBJ-prediction,SI=(1,3)
FIG. 69. The electronic band plots of CaGe2 in SG164 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,3) (b)MBJ-prediction,SI=(1,3)
FIG. 70. The electronic band plots of CaSi2 in SG164 (XBS = Z2 × Z4).
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(a)GGA-prediction,SI=(1,1) (b)MBJ-prediction,SI=(1,1)
FIG. 71. The electronic band plots of GeSb4Te7 in SG164 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,3) (b)MBJ-prediction,SI=(1,3)
FIG. 72. The electronic band plots of Ge2Sr in SG164 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(0,1) (b)MBJ-prediction,SI=(0,1)
FIG. 73. The electronic band plots of PdTe2 in SG164 (XBS = Z2 × Z4).
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(a)GGA-prediction,SI=(0,1) (b)MBJ-prediction,SI=(0,1)
FIG. 74. The electronic band plots of PtTe2 in SG164 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,3) (b)MBJ-prediction,SI=(1,3)
FIG. 75. The electronic band plots of Sb2Te2 in SG164 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(0,1) (b)MBJ-prediction,SI=(0,1)
FIG. 76. The electronic band plots of SiTe2 in SG164 (XBS = Z2 × Z4).
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VII. ELECTRONIC BAND PLOTS FOR TOPOLOGICAL CRYSTALLINE INSULATORS
(a)GGA-prediction,SI=(0,1,0) (b)MBJ-prediction,SI=(0,1,0)
FIG. 77. The electronic band plots of Al4Cl51Zr12 in SG12 (XBS = Z2 × Z2 × Z4).
(a)GGA-prediction,SI=(1,0,2) (b)MBJ-prediction,SI=(0,0,0)
FIG. 78. The electronic band plots of Al4Na4P12Sr8 in SG12 (XBS = Z2 × Z2 × Z4).
(a)GGA-prediction,SI=(0,1,0) (b)MBJ-prediction,SI=(0,1,0)
FIG. 79. The electronic band plots of As2Nb in SG12 (XBS = Z2 × Z2 × Z4).
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(a)GGA-prediction,SI=(0,1,0) (b)MBJ-prediction,SI=(0,1,0)
FIG. 80. The electronic band plots of As2Ta in SG12 (XBS = Z2 × Z2 × Z4).
(a)GGA-prediction,SI=(0,1,0) (b)MBJ-prediction,SI=(0,1,0)
FIG. 81. The electronic band plots of As3Mo2 in SG12 (XBS = Z2 × Z2 × Z4).
(a)GGA-prediction,SI=(0,1,0) (b)MBJ-prediction,SI=(0,1,0)
FIG. 82. The electronic band plots of As3W2 in SG12 (XBS = Z2 × Z2 × Z4).
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(a)GGA-prediction,SI=(1,1,0) (b)MBJ-prediction,SI=(0,0,0)
FIG. 83. The electronic band plots of As4Ba3Zn2 in SG12 (XBS = Z2 × Z2 × Z4).
(a)GGA-prediction,SI=(1,1,0) (b)MBJ-prediction,SI=(1,1,0)
FIG. 84. The electronic band plots of Ba3Cd2Sb4 in SG12 (XBS = Z2 × Z2 × Z4).
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(a)GGA-prediction,SI=(0,0,2) (b)MBJ-prediction,SI=(1,0,1)
FIG. 85. The electronic band plots of BiBr in SG12 (XBS = Z2 × Z2 × Z4).
(a)GGA-prediction,SI=(1,1,0) (b)MBJ-prediction,SI=(1,1,0)
FIG. 86. The electronic band plots of BiHf2 in SG12 (XBS = Z2 × Z2 × Z4).
(a)GGA-prediction,SI=(1,0,0) (b)MBJ-prediction,SI=(1,0,0)
FIG. 87. The electronic band plots of Bi2ITe in SG12 (XBS = Z2 × Z2 × Z4).
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(a)GGA-prediction,SI=(1,1,0) (b)MBJ-prediction,SI=(1,1,0)
FIG. 88. The electronic band plots of CdK6Pb8 in SG12 (XBS = Z2 × Z2 × Z4).
(a)GGA-prediction,SI=(1,0,2) (b)MBJ-prediction,SI=(1,0,2)
FIG. 89. The electronic band plots of ClZr in SG12 (XBS = Z2 × Z2 × Z4).
(a)GGA-prediction,SI=(1,1,0) (b)MBJ-prediction,SI=(1,1,0)
FIG. 90. The electronic band plots of Cl8NSc5 in SG12 (XBS = Z2 × Z2 × Z4).
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(a)GGA-prediction,SI=(0,1,0) (b)MBJ-prediction,SI=(0,1,0)
FIG. 91. The electronic band plots of NbP2 in SG12 (XBS = Z2 × Z2 × Z4).
(a)GGA-prediction,SI=(0,1,0) (b)MBJ-prediction,SI=(0,1,0)
FIG. 92. The electronic band plots of NbSb2 in SG12 (XBS = Z2 × Z2 × Z4).
(a)GGA-prediction,SI=(0,1,0) (b)MBJ-prediction,SI=(0,1,0)
FIG. 93. The electronic band plots of Sb2Ta in SG12 (XBS = Z2 × Z2 × Z4).
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(a)GGA-prediction,SI=(0,1,0) (b)MBJ-prediction,SI=(0,1,0)
FIG. 94. The electronic band plots of Se4Ti3 in SG12 (XBS = Z2 × Z2 × Z4).
(a)GGA-prediction,SI=(0,1,0) (b)MBJ-prediction,SI=(0,1,0)
FIG. 95. The electronic band plots of Ta2Te3 in SG12 (XBS = Z2 × Z2 × Z4).
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(a)GGA-prediction,SI=(1,0) (b)MBJ-prediction,SI=(1,0)
FIG. 96. The electronic band plots of BaGe in SG63 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,0) (b)MBJ-prediction,SI=(1,0)
FIG. 97. The electronic band plots of BaSi in SG63 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,0) (b)MBJ-prediction,SI=(1,0)
FIG. 98. The electronic band plots of BaSn in SG63 (XBS = Z2 × Z4).
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(a)GGA-prediction,SI=(1,0) (b)MBJ-prediction,SI=(0,3)
FIG. 99. The electronic band plots of Ba3Pb5 in SG63 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,0) (b)MBJ-prediction,SI=(0,0)
FIG. 100. The electronic band plots of Ba5Cd2FSb5 in SG63 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,0) (b)MBJ-prediction,SI=(1,0)
FIG. 101. The electronic band plots of CaGe in SG63 (XBS = Z2 × Z4).
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(a)GGA-prediction,SI=(1,0) (b)MBJ-prediction,SI=(1,0)
FIG. 102. The electronic band plots of CaSn in SG63 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,0) (b)MBJ-prediction,SI=(1,0)
FIG. 103. The electronic band plots of Cd2FSb5Sr5 in SG63 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,0) (b)MBJ-prediction,SI=(1,0)
FIG. 104. The electronic band plots of PbSr in SG63 (XBS = Z2 × Z4).
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(a)GGA-prediction,SI=(1,0) (b)MBJ-prediction,SI=(1,0)
FIG. 105. The electronic band plots of SnSr in SG63 (XBS = Z2 × Z4).
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(a)GGA-prediction,SI=(1,2) (b)MBJ-prediction,SI=(1,2)
FIG. 106. The electronic band plots of AsNaTe2Zr2 in SG166 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,0) (b)MBJ-prediction,SI=(0,0)
FIG. 107. The electronic band plots of As3Cd4K in SG166 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,0) (b)MBJ-prediction,SI=(0,0)
FIG. 108. The electronic band plots of As3Cd4Na in SG166 (XBS = Z2 × Z4).
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(a)GGA-prediction,SI=(1,0) (b)MBJ-prediction,SI=(0,0)
FIG. 109. The electronic band plots of As3Cd4Rb in SG166 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,2) (b)MBJ-prediction,SI=(1,2)
FIG. 110. The electronic band plots of B2Mo in SG166 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,0) (b)MBJ-prediction,SI=(1,0)
FIG. 111. The electronic band plots of Ba3O9Sc4 in SG166 (XBS = Z2 × Z4).
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(a)GGA-prediction,SI=(0,2) (b)MBJ-prediction,SI=(1,3)
FIG. 112. The electronic band plots of Bi in SG166 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,2) (b)MBJ-prediction,SI=(1,2)
FIG. 113. The electronic band plots of Bi4Se3 in SG166 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,2) (b)MBJ-prediction,SI=(1,2)
FIG. 114. The electronic band plots of Bi8Se9 in SG166 (XBS = Z2 × Z4).
137
137
(a)GGA-prediction,SI=(1,0) (b)MBJ-prediction,SI=(1,0)
FIG. 115. The electronic band plots of BrZr in SG166 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,0) (b)MBJ-prediction,SI=(1,0)
FIG. 116. The electronic band plots of CNb2S2 in SG166 (XBS = Z2 × Z4).
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(a)GGA-prediction,SI=(1,0) (b)MBJ-prediction,SI=(1,0)
FIG. 117. The electronic band plots of ClZr in SG166 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,2) (b)MBJ-prediction,SI=(1,2)
FIG. 118. The electronic band plots of Hg in SG166 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(0,2) (b)MBJ-prediction,SI=(0,2)
FIG. 119. The electronic band plots of P in SG166 (XBS = Z2 × Z4).
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(a)GGA-prediction,SI=(1,2) (b)MBJ-prediction,SI=(1,1)
FIG. 120. The electronic band plots of Pd3S2Tl2 in SG166 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,2) (b)MBJ-prediction,SI=(1,2)
FIG. 121. The electronic band plots of Pt3Te4 in SG166 (XBS = Z2 × Z4).
(a)GGA-prediction,SI=(1,0) (b)MBJ-prediction,SI=(1,0)
FIG. 122. The electronic band plots of TeZr3 in SG166 (XBS = Z2 × Z4).
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